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[Act  Jancakt  12,  1895,  Chap.  23,  28  Stat.,  612] 


d  the  distinnitlon  of 


Section  73,  paragraph  2: 

The  Annual  Report  of  the  Secretary  oC  Agriculture  shall  hereafter 
be  submitted  and  printed  in  two  parts,  as  follows:  Part  One,  which 
shall  contain  purely  business  and  executive  matter  which  it  is  neces- 
sary tor  the  Secretary  to  submit  to  the  Preeident  and  Congress;  Part 
Two,  which  shall  contain  such  roporU  from  the  different  Bureaus  and 
Divisions,  and  such  papers  prepared  by  their  special  stents,  accom- 
panied by  suitable  illustrationB,  as  shall,  in  the  opinion  of  the  Secre- 
tary, be  specially  suited  to  interest  and  instruct  the  farmera  of  the 
country,  and  to  include  a  general  report  of  the  operations  of  the 
Department  for  their  infonnatioD.  There  shall  be  printed  of  Part 
One,  one  thousand  copies  for  the  Senate,  two  thousand  copies  for  the 
House,  and  three  thousand  copiee  for  the  Department  of  Agriculture; 
and  of  Part  Two,  one  hundred  and  ten  thousand  copies  for  the  use  of 
the  Senate,  three  hundred  and  aiity  thousand  copies  for  the  use  of  the 
House  oC  Representatives,  and  thirty  thousand  copiee  for  the  use  of 
the  Department  of  Agriculture,  the  illustrations  for  the  same  to  be 
executed  under  the  supervision  of  the  Public  Printer,  in  accordance 
with  directions  of  the  Joint  Committee  on  Printing,  said  illustrations 
to  be  subject  to  the  approval  of  the  Secretary  of  Agriculture;  and  the 
title  of  each  of  the  said  parts  shall  be  such  as  to  show  that  such  part  i? 
complete  in  itself. 
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REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

Washington,  D.  C,  November  15, 1919. 

Sir;  America  during  the  war  helped  to  save  Europe  and 
to  preserve  civilization  by  making  available  to  the  Allies, 
through  increased  production  and  conservation,  large  sup- 
plies of  foodstuffs.  But  for  this  contribution  it  is  difficult 
to  see  how  the  Allies  could  have  waged  the  war  to  a  victo- 
lious  conclusion.  Lacking  such  support  and  with  their  own 
producing  capacity  seriously  crippled,  the  German  people  ex- 
perienced partial  famine  conditions;  their  health  and  vitality 
were  greatly  impaired;  and  the  collapse  of  their  military 
power  was  due  in  no  small  measure  to  the  shortage  of  food. 

The  cessaUon  of  hostilities  brought  no  immediate  improve- 
ment in  Europe.  On  the  contrary,  in  some  respects  mfwe 
adverse  conditions  developed.  Revolution  became  the 
order  of  the  day;  the  directing  hand  of  government  was, 
removed;  discipline  was  relaxed;  the  morale,  particularly 
of  the  people  of  the  Central  Powers,  was  broken;  idleness 
and  unemployment  prevailed ;  and  in  some  sections  anarchy 
reigned.  It  was  obvious  that  Europe  could  not  produce 
sufficient  foods  for  herself.  Her  crops  had  been  short  for 
several  years  and  it  was  scarcely  probable  that  those  for 
1919  would  be  greater  than  the  crops  of  the  last  year  of 
the  war.  Quite  as  unsatisfactory  was  the  live-stock  situation. 
In  nine  of  the  western  nations  the  number  of  cattle  had 
declined  more  than  7,000,000,  sheep  7,500,000,  swine 
24,500,000,  and  dairy  cows  several  millions,  with  a  greater 
prop<H^onate  reduction  in  the  volume  of  products. 

Food  relief  after  the  armistice  was  imperative  not  only 
for  the  peoples  of  the  new  small  friendly  nations  but  also 
of  the  enemy  countries.     It  became  the  key  to  the  whole 
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situation  and  to  the  eetablislunent  of  a  real  peace.  Europe 
had  to  be  fed  if  order  was  to  be  restored  and  if  European 
civilization,  and,  therefore,  that  of  all  the  world,  including 
our  own,  was  to  be  preserved.  America  had  again  to  assist 
in  saying  Europe  and  herself  by  supplying  food,  and  that 
in  great  abundance.  It  was  estimated  that  Europe  would 
need  to  import  at  least  20,000,000  tons  of  bread  grains 
alone,  and  that  of  this  quantity  11,000,000  must  come  from 
the  United  States.  It  was  obvious  also  that  she  would  call 
for  large  imports  of  meats  and  fate,  and  that  for  months, 
until  shipping  expanded  again,  most  of  these  must  be 
obtained  from  the  United  States.  This  burden  America 
was  able  to  assume  because  of  the  achievements  of  her 
farmers.  The  full  story  can  not  be  told;  only  the  outcome 
can  be  suggested. 

1919  ACREAGES  AND  YIELDS. 
The  farmers  of  the  Nation,  in  1919,  planted  an  acreage 
in  leading  cereals  greater  by  33,000,000  than  the  prewar 
annual  average  (1910-1914),  which,  it  is  estimated,  will 
yield  635,000,000  bushels  more  than  the  prewar  average, 
and  increased  the  number  of  milch  cows  over  1914  by 
2,700,000,  of  other  cattle  by  8,500,000,  of  swine  by  16,- 
700,000,  and  of  horses  and  mules  by  1,000,000,  or  a  total 
of  28,900,000.  The  planting  operations  for  the  year  began 
before  the  fighting  ceased.  The  call  was  still  for  more 
wheat.  The  Department  suggested  a  maximum  fall  acreage 
of  47,206,000  acres,  an  increase  of  12  per  cent  over  1918. 
There  was  actually  planted  49,^61,000,  the  largest  acreage 
in  the  Nation's  history,  6,960,000  acres  more  than  in  1918 
and  15,608,000  more  than  the  five-year  average,  1910-1914. 
The  spring-wheat  acreage  was  22,593,000,  while  the  winter 
and  spring  plantings  combined  amounted  to  71,854,000 
acres,  or  7,200,000  more  than  the  preceding  record  and 
19,400,000  more  than  the  prewar  average.  It  is  estimated 
that  the  yield  will  exceed  that  of  1918  by  1,000,000  bushels 
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and  will  be  the  Nation's  second  record  wheat  crop.  The 
eetimated  corn  crop  of  2,910,000,000  bushels  wilt  be  300,- 
000,000  greater  than  that  of  1918  and  only  slightly  lees  than 
the  high  yields  of  1915  and  1917. 

If  the  fighting  had  continued  and  the  season  had  been 
favorable,  there  is  little  question  that  the  farmers  of  the 
coimtry  would  have  planted  an  aggr^ate  crop  acreage 
during  the  winter  and  spring  greater  than  that  for  any 
preceding  year  in  the  Nation's  history. 

Forecasts  of  meat  production  for  1919,  from  partial 
reports  of  slaughtering,  indicate  that  the  record  figure  of 
last  year— 20,250,000,000  pounds— will  be  exceeded.  The 
total  will  probably  reach  21,000,000,000  pounds,  as  follows: 
Pork,  12,900,000,000  pounds,  compared  with  11,248,000,000 
m  191§  and  8,769,000,000  in  1914;  beef,  7,500,000,000  as 
against  8,500,000,000  in  1918  and  6,079,000,000  in  1914; 
and  mutton  600,000,000  pounds  as  against  537,000,000  in 
1918  and  739,000,000  in  1914. 

A  rough  estimate,  based  upon  the  number  of  milch  cows 
and  the  census  average  of  milk  production  per  cow,  indi- 
cates that  the  number  of  gallons  of  milk  produced  in  1919 
will  abrogate  8,495,000,000,  or  57,000,000  more  than  in 
191S  and  1,029,000,000  more  than  the  average  for  1910-1914. 
The  figures  for  poultry  and  eg^  production  have  not  been 
accu.'ately  ascertained,  but  it  is  roughly  estimated,  upon 
the  basis  of  reported  increases  from  one  census  to  another, 
that  e^  production  in  1919  will  aggregate  1,957,000,000 
dozen,  as  against  1,921,000,000  in  1918  and  1,774,000,000 
in  1914,  and  that  the  number  of  poultry  raised  on  farms  will 
approximate  600,000,000. 

EXPORTS. 
The  exports  of  foodstuffs,  enormous  during  the  war,  rose 
greatly  between  the  armistice  and  midsummer.  The  annual 
average  exports  of  important  cereals  for  the  five  years 
preceding  the  war  were  162,000,000  bushels.  They  rose  to 
617,000,000  in  1915  and  aggregated  448,000,000  m  1919. 
Dairy  products,  of  which  25,000,000  pounds  were  exported 
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on  the  average  during  the  five-year  period  before  the  war, 
increased  in  volume  to  102,400,000  pounds  in  1915,  217,- 
500,000  in  1916,  352,000,000  in  1917,  592,000,000  in  1918, 
and  781,000,000  in  1919;  while  the  exports  of  meat  and 
meat  products  were  1,291,000,000  pounds  for  the  five-year 
average  before  the  war,  1,500,000,000  in  1915,  1,800,000,000 
in  1916,  2,300,000,000  in  1918,  and  3,300,000,000  m  1919. 
The  following  tables  may  facihtate  the  examination  of 
these  essential  facts: 


Aenage  of  crops  i: 
[F)giiriv>:  rcter  to  planted  *a 


the  UniUd  Stala. 
■Ce  (or  winter  whmt  imd  rye-J 


- 

S&,1 

,», 

1018 

1«6 

1S14 

Annua] . 

■SKSi. 

C«M*L». 

com 

iiB,977,a» 

iO7,»4,a)0| 

ii8,7ao,ooJ 

10S,2»S,0OD| 

108,187,000 

103.436,000 106,240,000 

Tl.SM.OO 

U,  707, 001 

6»,38«,00l 

60,810,001 

61,173.00. 

64,881.000j  62,452,000 

0»ts 

12,  lM,(n( 

M,«0,OOI 

43,SS3,00I 

41,627,000 

40,998,000 

38.442.000^  38,014,000 

BarlBJ 

»,SK.<M 

v.m.aa 

8,033,001      7,767,001 

7,148,001 

7,586,0001    7,603,000 

Rye 

«.«»,00l 

8,708,001 

»,480,000,    3,474,00. 

3,163,00. 

2,733,000     2.682,000 

Uudtwheat 

HS.DOI 

1,010,001 

924,000        828,00. 

780.000 

792.000        828,000 

Rtee 

1,091, 3a 

«so,ooO|      8w,ao. 

8iB,a« 

804,000        733,000 

6,183,000 

6.818,000 

B,1S3,000;    3,944,000 

4,163,000 

224,301,800 

BUS. 

PoiaioM... 

4,0(B,00I 

4,210,000 

4,384,000 

S.*«S,000 

3,734,000 

3.711,000 

3,888.000 

8w«rtpota. 

1,023,001 

922,000 

019,000 

774,000 

731,000 

603,000 

611.000 

Total. . . . 

6,028,000 

»,lffi,000 

6,308,000 

4,338,000 

4,486.000 

4,314,000 

4.297.000 

Tob*™... 

i,77*,30l 

1,6»,000 

I,6I8,000|    1,413.000 

1,389,900 

1,224.001^     1,200,000 

Cotton 

32,380,00. 

36,880,000 

33,841,000 

34,885,000 

31,412,000 

38,832,00ft  36. 330.000 

Grand  to- 

Totol 

i7B,I36,B00 

283,330,770 

n9, 781,900 

281,342,000 

Ml,  aj8,SOO|'2S0.802.000['24B.258,000 

■  For  ravlied  Ogiues,  «*•  ta 


■  Excluding  grain  BoighuiikB, 


D.qil.zM0lGoOl^lC 


Report  of  the  Secretary. 

pToduc'-ion  in  the  UniUd  Stater. 
gur«s  uv  in  mad  Onieaaaii,  I.  e.,  000  omitted.] 


aop. 

1«» 

IMfli. 

rtrioD). 

,.„ 

.« 

„. 

.... 

Annual 

CEKEAU. 

Corn bi»b»ls.. 

WbMt do.... 

{Mt do..-. 

BkIw do.... 

HJ«- do  -  ■ 

Buckvhnt do.... 

Hlw do..-. 

!,B10 
RIS 

1,219 
1S8 

JO 

290 
LI 

2,SS2,8I4 

wr.ioo 

1,S3S,3» 

258, 37S 
BO,  183 

M,39» 

»,0«6,233 

211,75ft 
82,031 
18,1^ 
34,739 
81,408 

2,868 
B38 

1,M1 
182 
48 

40 

927 

309 

8S1 

881 

1,994,703 
1,026.801 
1,649,030 
228,881 
64,050 
16,068 
28,947 
114,480 

2,872,804 
891.017 
1,141,080 

194,083 
42,779 
18,881 

»,732 
'l86 
24 

457 
208 

378 

T.AU..: do...- 

5,S18,8W 

B,S0e,833 

5,881,490 

4,792,834 

S.010,988 

4,983,143 

14,883,819 

VIOETABLES. 

Pot«lo«. buihrtj.. 

SvMtpOtatOH do.... 

3S2,(B5 

ta2,9« 
i2,«a 

10,  JW 
388 

ti.aar 

iM.iao 

*« 

»,*so 

T,2»8 
1,318,  S63 
103,  SM 
10,898 
33,888 

«0,IO8 
88,334 

17.t37 

i3,a»8 

lW,flll 
343 

14.M7 

s,aw 

1,340,01H 
60,443 
12,0*1 
29,224 

68 

'■'1 

442,108 
83,823 

18,045 

12,378 

48,088 
13,281 

183, 11 J 

24e 

9,1« 

i,m 

1,249.278 
98,439 
11,30! 

M^SOi 

87 

286.963 
70,966 

10.716 

8,602 

11,874 
301,982 

471 

14,298 
8.22* 
1,153,278 
110,982 
11,480 
13,888 
31.324 

39 

369,721 
76,839 

10.321 

7,864 

11,218 

78.070 

14.030 
8,611 

1,082,237 
107,283 

11,  m 

409,921 
66,674 

11,585 

(') 
(■) 

ia[oM 

253,200 

13,749 

6,58! 
1,034.879 

88,886 
18,13) 

880,772 

„„„. 

ApplM do... 

11,184 

197.888 

PlUOMd bDlheb.. 

BogarbMti tons.. 

Tobacco. pound.'!  . 

Allh«y tona.. 

18.363 
5,891 
9»I,1»68 
81,640 
14,259 

Sorghum  «l™p...g«Uonj.- 

Broom   com  (S  BUtaa), 

■  Bxdudvs  irsln  aurfbun 


i.„Gooi^lc 


Yearbook  of  the  Departmenf  of  Agriculture,  1919. 

Number  of  live  ttock  onjarmt  on  January  1,  1910-I919. 

fTbt  llEUiaa  ITS  In  isUDdthousuidi,  I.e.,  000  omitted.) 


Kind. 

ins 

ins 

IMT 

1MB 

ms 

m4 

Annual 
lllS^i. 

n<m««..., 

ai.sM 

i.tas 

23,  W 
7S,BB7 

(.873 
23,310 
«,113 
48,801 
70,1*78 

31,310 
1,733 
13,m 

41,  SH) 

«,S03 

:i,ia 

4,M3 

M,lfl8 

39,813 
48,«2S 

31,  m 

4,179 
21,203 
37,0«7 
W.SM 
«4,G1S 

30,ge3 

4,*4» 
20,737 
86,866 
«.T1» 
88,033 

20,430 

EetimaUd  production  oj  meat,  milk,  and  wool. 
(Tile  fl(im3tre  la  round  thousmils.  I.e.,  mO  omitted.) 


Produol. 

1019 

1918            1917 

.0.8 

1014 

.«« 

•Bttl' pomida.. 

Potk' do.... 

HqttonuidgoM' do.... 

7,600,000 
13,808,000 

637,  on 

8,«5,000|  7,3*4,007 

ll,3t8,€00i  8,460,148 

537,000;      491,20! 

8,870,988 
833.089 

«,078,0I» 

8,788,532 

73»,401 

8,138,000 

8,199,000 

Total do.... 

3i,oafi,(no 

30, 250,  OOa  10, 3«>,  3«0^  1 7 ,  SOZ,  872 

15,588,841 

18,963,000 

Mllk» giJlon... 

Wool(tocluiIhigpiiU*lwool), 

8,498,000 

308,430 
1,9S7,000 
000,000 

8.438.000  8,288,000 

2S8,87ol      281,802 

1.921.0001  1,88*,000 
689,000^       578,000 

8.003.000 

288,490 
1,848,000 

7,607,000 
290,192 
644,000 

7,408,406 

289,420 

'1,601,000 

Poutlrrnbed-....inmil»i.. 

'Estimated  tor  1014-1918  by 
far  lOlB  are  UnCatlTs  esUmat- 
mtder  Federal  Inspwitlan  Ear  0 

■  Estfaiated  lor  IM  4-1019  ty 
peroow.    Tills  aterage  la  give 

the  Bureau  of  Animal  Industry.     Plgurea  lor  meat  productlan 
n  In  the  census  tor  1000. 

ExporU  of  live  etodsfrom  the  United  Stala. 

lU  ct  Foreign  and  Domcstlo  Comnuroe,  UnllM  States  Department  oT 


ra. 

Fboal  rear  ending  June  30- 

Three 

Bind. 

■„. 

1016 

™, 

1918 

JVarnVr. 
84,785 
38,879 
18,213 
7,960 
0,380 

1910 

Bs. 

i,va 

88,226 
£21,106 
11,191 

mmitr. 

65,788 
6,484 

7,790 

mimter. 

111,91S 
31,387 

32,048 

278,074 
138,089 
13,387 
68,311 
21,03ft 

Ifumbtr. 
33,776 
4,883 
18,378 
153,000 
10,133 

mmbtr. 

Cattle 

D.qil.zM0lGoOl^lC 


Repon  erf  {he  Secretary. 


n 


illiii 


»l 


iiiii= 


iii 


Siij 


in 


m 


m 


m 


111 


III 


Sssss 


HI 


l»»l 


HI 


I'uis'  li 


I 


<•• 


'i  ill 


iiGooi^lc 


Id       Yearbmi  affU  Deparlmmt  of  AuriaOlm-e,  WW. 

V- 


iiiSiiSii 


mm 


mm 


mm 


iililiffl 


iifflli 


I'ffiii 


iL 


,,,, 


III 


piiliii^s^l 


iiGooi^lc 


Report  ofihe  Secretary.  17 

VALUES. 

On  the  basiB  of  prices  that  have  recently  prevailed,  the 
total  value  of  all  crops  produced  in  1919  is  $15,873 ,000, tX30, 
compared  with  $14,222,000,000  for  1918;  $13,479,000,000 for 
1917;  $9,054,000,000  for  1916;  $6,112,000,000  for  1914;  and 
$5,827,000,000  for  the  five-year  average,  1910-1914.  These 
values  represent  gross  production  and  not  net  returns  to 
the  producer.  The  value  of  live  stosk  on  farms  in  1919 
was  $8,830,000,000,  compared  with  $8,284,000,000  in  1918; 
$6,736,000,000  in  1917;$6,021,000,000in  1916;$5,S90,000,000 
in  1914;  and  $5,318,000,000  for  the  five-year  average,  1910- 
1914. 

This  increased  financial  showing,  it  is  again  necessary  to 
emphasize,  does  not  mean  that  the  Nation  is  better  off  to  that 
extent  or  that  its  real  wealth  has  advanced  in  that  proportion. 
Considering  merely  the  domestic  relations,  the  true  state  is 
indicated  rather  in  terms  of  real  commodities,  comparative 
statements  of  which  are  given  in  the  foregoing  tables.  The 
increased  values,  however,  do  reveal  that  the  monetary  returns 
to  the  fanners  have  increased  proportionately  with  those  of 
other  groups  of  producers  in  the  Nation  and  that  their  pur- 
chasing power  has  kept  pace  in  the  rising  scale  of  prices. 
PROGRESS  OF  AMERICAN  AGRICULTORE. 

The  residts  of  agricultural  operations  during  the  war  fur- 
nish guaranty  of  the  ability  of  the  present  farm  population 
of  the  country,  with  the  area  now  in  farms  and  in  the  existing 
state  of  agricultiiral  science  and  practice,  to  meet  the  Nation's 
necessities  for  the  near  future  if  the  requisite  incentives  are 
furnished.  But  there  are  reasons  for  further  optimism.  As 
has  been  repeatedly  pointed  out,  we  still  have  a  large  area 
of  untouched  tillable  land.  This  is  somewhat  generally  un- 
derstood, but  it  is  not  so  well  known  that,  as  the  result  of 
improved  processes  and  better  practices  in  all  sections,  theie 
has  been  an  upward  tendency  in  the  acre  yields.  As  a  matter 
of  fact,  the  view  seems  more  frequently  to  be  expressed 
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that  in  this  respect  American  agriculture  baa  deteriorated. 
The  facts  disprove  this,  and  in  no  part  of  the  Unioa  more 
strikingly  than  in  the  older  re^ons,  such  as  the  New  Kngland 
and  North  Atlantic  States. 

Crop  yields  per  acre  in  the  United  States  show  an  up- 
ward tendency  dming  the  period  for  which  we  have  reliable 
comparable  statistics.  The  average  rate  of  increase  for  the 
past  25  years  has  been  about  one-half  of  1  per  cent  a  year. 
This  gain  is  not  readily  observed  from  one  year  to  another, 
owing  to  the  wide  yearly  fluctuations  in  yield.  But  when 
averages  for  a  series  of  years  are  obtained,  the  effect  of 
the  seasonal  variations  is  largely  neutralized  and  the  general 
trend  is  clear.  The  upward  tendency  is  shown  graphically 
in  the  following  charts: 
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During  the  decades  of  the  seventies  and  eighties,  when 
there  was  a  vast  expansion  of  farm  area  in  the  West  and 
crops  were  grown  OQ  a  more  and  more  extensive  scale,  the 
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tendency  of  crop  yields  per  arae  was  downward.  Since  the 
early  nineties,  however,  the  movemeat  has  been  upward. 

In  the  decade  of  the  eighties,  that  is,  for  the  10  years 
ending  with  1890,  the  average  yield  per  acre  of  wheat  in 
the  United  States  was  11.84  bushels;  for  the  past  10  years, 
that  is,  for  the  10  years  ending  in  1918,  it  was  14.87 — an 
increase  of  25  per  cent. 

For  the  10  years  ending  in  1890  the  average  yield  of  com 
in  the  United  States  was  23.43  bushels;  in  the  10  years 
ending  in  1918  it  was  25.81 — tai  increase  of  10  per  cent. 

The  oats  yield  in  the  10  years  ending  in  1890  averaged 
25.92  bushels,  but  in  the  10  years  ending  in  1918  it  was 
32.17 — a  gain  of  24  per  cent. 

The  potato  crop  averaged  72.97  busheb  per  acre  for  the 
10  years  ending  in  1S90,  and  96.84  for  the  last  10  years — 
an  increase  of  nearly  one-third. 

By  a  like  comparison,  it  may  be  observed  that  the  hay 
yield  rose  from  1.193  tons  per  acre  to  1.432— an  increase 
of  20  per  cent. 

Cotton,  notwithstanding  the  ravages  of  the  boll  weevil, 
increased  from  an  avert^  of  169.78  pounds  in  the  decade 
ending  in  1890  to  175.73  in  the  last  decade — again  of  3.5 
per  cent. 

Other  field  crops  have  likewise  shown  greater  yields. 
The  average  increase  per  acre  of  all  crops  in  the  10  years 
ending  in  1918,  compared  with  the  10  years  ending  in  1890, 
was  about  16  per  cent. 

The  tendency  toward  enlai^ed  output  per  acre  is  general 
throughout  the  United  States;  it  is  not  due  to  a  shifting  of 
production  from  one  section  to  another.  For  example,  in 
the  old  agricultural  State  of  New  York  the  increases  for  the 
two  periods  mentioned  above  were  as  follows:  Com  24  per 
cent,  wheat  44,  oats  21,  barley  24,  buckwheat  43,  potatoes 
30,  hay  10,  average  of  all  (weighted)  18  per  cent.  The  facts 
for  the  New  England  States  may  appeal  to  many  as  even 
more  striking  and  significant.     For  the  six  New  England 
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States,  the  following  gfuns  are  shown  in  the  10-year  period, 
1909-1918,  over  the  averse  for  1866-1875:  Com  33  per 
cent,  wheat  63,  oats  25,  barley  27,  rye  27,  buckwheat  17, 
potatoes  27,  hay  24,  and  all  field  crops  26  per  cent;  and  for 
the  10  years,  1909-1918,  over  the  average  for  1881-1890: 
Com  38  per  cent,  wheat  60,  oate  24,  barley  29,  rye  44,  buck- 
wheat 45,  potatoes  69,  hay  23,  and  all  field  crops  26  per 
cent.  For  convenience  of  comparison,  the  accompanying 
table  is   inserted. 

Otrmparuon  of  crop  yieldt  in  «ix  New  England  Statet. 


Crops. 

■SOTi. 

io.y«r 

33 

«3 

27 
87 
17 
27 

38 

«S 

28 

48 
M 
13 

AliaitWoraiafw^lt*!) 

The  gains  noted  are  real;  that  is,  they  are  not  due  to 
changes  in  statistical  method.  They  are  observed  in  the 
official  statistics  of  most  foreign  countries,  as  well  as  in  those 
of  the  United  States. 

The  increased  production  per  acre  shown  is  due,  in  con- 
siderable measure,  to  the  practice  of  better  agricultural 
methods,  including  the  use  of  more  efficient  farm  machinery; 
better  knowledge  and  fuller  adoption  of  crop  rotations; 
planting  of  crops  better  adapted  to  prevailing  climatic  con- 
ditions; development  and  adoption  of  varieties  more  re- 
sistant to  plant  diseases  and  insect  pests;  more  general  apph- 
cation  of  disease  and  insect  control  measures;  increased  and 
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more  intdligent  use  of  fertilizers;   and  improved  efficiency 
in  crop  production  generally. 

FOrIuGN  TIEIJJS  also  tNCBBASBD. 

Not  only  in  the  United  States,  but  in  most  civilized  coun- 
taiee  of  the  world,  the  yield  per  acre  has  been  tending  upward 
in  recent  years.  This  is  noted  in  respect  to  wheat  in  prac- 
tically all  wheat^irowing  countries.  If  we  compare  the 
average  wheat  yielite  per  acre  in  the  10-year  period,  1891- 
1900,  with  those  in  1901-1910,  we  find  that  in  the  United 
Kingdom  there  has  been  an  improvement  of  6  per  cent,  that 
is,  from  30.1  to  31.9  bushels;  in  the  Netherlands,  of  19  per 
cent,  or  from  27.7  to  33;  in  New  Zealand,  of  28  per  cent,  or 
from  24.6  to  31.5  ;  in  Sweden,  of  14  per  cent,  or  from  24.2  to 
27.6;  in  Germany,  of  23  per  cent,  or  from  23.6  to  29.1;  in 
Ontario,  of  12  per  cent,  or  from  19.4  to  21.8;  in  Manitoba,  of  7 
per  cent,  or  from  1 7  to  18.2 ;  in  France  of  8  per  cent,  or  from 
18.1  to  19.5;  in  Hungary,  of  3  per  cent,  or  from  17.3  to  17.8; 
in  Japan,  of  over  2  per  cent,  or  from  17  to  17.4;  in  Poland, 
of  3  per  cent,  or  from  15.5  to  15.9;  in  Roumania,  of  21  per 
cent,  or  from  14  to  16.9;  in  the  United  States,  of  8  per  cent, 
or  from  12.9  to  13.9;  in  India,  of  16  per  cent,  or  from  9.7  to 
1 1 .3 ;  in  Caucasia,  of  18  per  cent,  or  from  9.5  to  1 1 .2 ;  in  Rus- 
sia, excluding  Poland  and  Caucasia,  of  14  per  cent,  or  from 
8.3  to  9.5  bushels.  These  countries  are  given  in  the  order  of 
their  relative  rank  in  yield  per  acre  during  the  period  1891- 
1900.  Satisfactory  comparative  data  are  not  available  for 
Ai^entina.    Similar  gains  have  been  observed  in  other  crops. 

The  average  yields  in  the  United  States  are  frequently 
compared  with  the  much  latter  yields  in  some  European 
nations.  In  Belgium  the  average  yield  is  about  double 
th&t  in  the  United  States;  in  the  United  Kingdom,  more 
than  60  per  cent  greater,  and  in  France,  nearly  15  per  cent. 
It  should  be  borne  in  mind,  however,  that  the  energy  of 
each  American  farmer  is  spread  over  a  larger  area  and  that, 
although  he  produces  less  per  acre,  he  produces  much  more 
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per  man.  The  total  output  of  the  average  farmer  ia  prob- 
ably greater  in  the  United  States  than  in  any  other  counby 
in  the  world.  Thus,  in  Belgium,  with  its  intensive  system 
of  farming,  only  about  5.3  acres  are  cultivated  for  each  per- 
son engaged  in  agriculture,  whereas,  in  the  United  States, 
the  correeponding  6gure  ia  27  acres.  Taking  both  acreage 
and  yield  per  acre  into  consideration,  the  average  American 
farmer  produces  2.5  times  as  much  as  the  average  Belgian 
farmOT;  2.3  times  as  much  as  the  English;  3.2'timee  as  much 
as  the  French ;  2.5  times  as  much  as  the  German;  and  over  6 
times  as  much  as  the  Italian. 

For  many  yeare  to  come  the  average  yield  per  acre  in  the 
United  States  may  be  expected  to  increase,  although  the 
total  output  per  man  may  diminish.  This  country  has  a 
long  distance  to  go  before  it  comes  in  aight  of  its  limit  of 
farm  production.  It  con  further  increase  its  output  of  com- 
modities by  continuing  to  secure  increased  yields  per  acre. 
It  has  been  estimated  by  experts  that  only  about  15  per 
cent  of  the  land  in  cultivation  is  yielding  reasonably  full 
returns.  The  opportunity  is  presented,  as  conditions  war- 
rant, to  bring  the  remaining  85  per  cent  up  to  the  point  of 
fur  yield.  One  of  the  objectives  of  all  good  farmers  and  of 
the  agricultural  agencies  assisting  them  is  to  promote  in- 
creased yields  along  economic  lines  by  the  further  applica- 
tion of  scientific  knowledge  and  the  adoption  of  improved 
practices.  The  path  of  progress  ia  pretty  well  charted  and 
the  agricultural  forces  are  moving  along,  it  with  gratifying 
speed.  However,  the  nkaintenance  of  satisfactory  increases 
necessitates  the  continuance  and  enlaigement  of  investi- 
gational work,  particularly  such  as  is  required  to  insure  fuller 
control  of  destructive  plant  diseases  and  insect  pests. 

FARM  LAND  PROBLEMS. 

The  Nation  can  further  expand  its  output  of  conmiodities 

by  cultivating  the  tillable  land  which  at  present  is  imused, 

estimated  to  be  over  60.per  cent  of  the  total.     But  there  has 
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been  do  such  full  consideration  of  the  policy  which  should 
be  pursued  in  reference  to  the  extension  of  the  farm  area  as 
has  been  given  to  economical  production.  Since  the  Nation 
now  retains  but  Uttle  land  of  ready  availabihty,  agricultural 
expansion  will  result  mainly  from  efforts  to  utilize  and  to 
increase  the  productivity  of  farm  lands  now  owned  by  indi- 
viduals, corporations,  and  the  States. 

A  number  of  important  questions  must  be  answered:  How 
rapidly  should  new  areas  be  developed  1  What  means  should 
be  employed  to  bring  new  lands  into  use,  so  that  settlers 
may  achieve  success,  employ  sound  methods  of  husbandry, 
and  establish  a  wholesome  community  life?  What  is  the 
ugnificance  of  the  increase  of  tenancy  and  what  may  be 
done  to  establish  a  system  of  land  tenure  which  will  insure 
good  farming  and  a  sound  and  democratic  foundation  for 
American  agriculture  %  What  is  the  bearing  of  the  iuCTeas- 
ing  prices  of  land  and  the  resulting  speculation  on  the  prog- 
rees  of  agriculture  and  the  weliare  of  the  farmer  f 

EXPANSION   OF   ABBA   IN   FABH8. 

The  expansion  of  the  Nation's  agriculture  is  limited  by 
the  supply  of  labor  and  cafntal  available  for  farming  pur- 
poses rather  than  by  the  scarcity  of  undeveloped  lands.  It 
is  true  that,  in  general,  the  best  land  is  already  in  cultiva- 
tion, but  without  question  much  of  the  remainder  can  be 
tilled  when  the  country  reaches  the  economic  stage  which 
would  justify  its  utilization. 

There  are  numerous  fallacious  opinions  with  respect  to  the 
need  of  extending  the  farm  area.  Many  people,  noting  the 
prevailing  prices  of  agricultural  products,  demand  increased 
production  and  insist  that  the  remedy  Ues  in  immediate  and 
rapid  expansion  of  the  acreage  in  farms.  Others,  observing 
large  tracts  of  unused  land,  deplore  the  great  waste  of  our 
resources.  Still  others  explain  the  movement  of  population 
&om  rural  districts  to  cities  by  the  nonavailablilty  of  land, 
which  they  attribute  to  land  monopoly,  speculation,  and 
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other  evils.  The  demand  for  farm  products,  unlike  the 
demand  for  manufactured  articles,  does  not  expand  rapidly 
to  meet  a  lai^  increase  in  supply.  There  is  a  tendency 
toward  an  equilibrium  between  tu-ban  and  agricultural  in- 
dustry. If  too  much  labor  and  capital  are  diverted  from 
farming,  the  relative  prices,  and  consequently  the  relative 
profits,  of  agricultiu-al  activity  will  iocrease,  and  there  will 
be  a  tendency  toward  expansion.  If  this  is  excessive,  how- 
ever, relative  prices  and  profits  will  tend  to  decrease  and  the 
industry  may  suffer  depression.  The  inelasticity  of  demand 
for  farm  products  sets  a  very  decided  limit  at  a  given  time 
to  the  increase  of  population  and  capital  profitably  employed 
in  agriculture. 

It  is  not  in  the  interest  of  producers  or  consumers  to  have 
large  fluctuations  in  agricultural  production.  There  is  al- 
ways danger  of  glutting  the  market  and  of  serious  loss.  The 
aim  rather  should  be  to  secure  a  steady  flow  of  commodities 
of  sufficient  volume  to  supply  an  increasii^  demand  at  prices 
which  will  yield  the  farmer  a  decent  wage  and  a  fair  profit 
on  his  investment.  It  seems  difficult  to  get  it  into  the  minds 
of  some  people  that  farming  is  a  business  and  must  pay; 
that  under  modern  conditions  there  can  not  be  an  unlimited 
number  of  farmers.  There  could  be  a  larger  proportion  of 
farmers  to  total  population  if  each  farm  were  self-sufficient 
and  produced  no  surplus  of  consequence,  but  to-day  the 
average  farmer  produces  many  times  what  he  consumes  of 
some  things  and  is  dependent  for  bis  prosperity  upon  their 
profitable  exchange  for  other  articles  which  he  uses.  There 
should  be,  and  in  the  long  run  there  will  tend  to  be,  no  more 
farmers  in  the  Nation  than  are  needed  to  produce  the  quan- 
tity of  products  which  can  be  disposed  of  at  a  profit.  There 
will  be  farmers  enough  if  the  business  of  farming  is  made 
profitable  and  if  rural  life  is  made  attractive  and  healthful. 
The  consumers  must  be  willing  to  pay  prices  for  farm  prod- 
ucts which  will  enable  fanners  to  produce  them  and  to 
maintain  a  satisfactory  standard  of  individual  and  commu- 
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nity  Ufe.  The  Nation  also  must  be  prepared  to  omit  noth- 
ing to  improve  the  cotmtryside.  It  ia  of  the  first  importance 
that  satisfactory  schools,  with  courses  of  study  related  to 
the  problems  of  rural  life,  be  provided,  that  good  roads  be 
constructed,  and  that  adequate  provision  be  made  to  give 
rural  conmiunities  the  requisite  sanitary  and  medical  serv- 
ices, including  hospital  facilities.  When  these  requirements 
are  met,  we  shall  not  have  to  concern  ourselves  as  to  the 
number  of  farmers  and  the  adequacy  of  our  agricultural  pro- 
duction. There  will  then  be  no  difficulty  in  retaining  in  the 
rural  districts  a  sufficient  number  of  contented  and  efficient 
people.  What  we  need  is  not  a  "back  to  the  land"  propa- 
ganda, but  an  acceleration  of  the  movement  for  the  improve- 
ment of  the  countryside  which  will  render  the  abandonment  of 
farms  unnecessary  and  the  expansion  of  farming  inevitable. 
There  is  reason  to  believe  that  a  considerable  expansion 
io  farm-land  area  occurred  during  the  war.  The  acreage 
devoted  to  the  19  principal  crops  increased  10.1  per  cent 
from  1914  to  1918.  Accordingly,  the  crop  area  per  capita 
increased  from  3.22  acres  in  1914  to  3.33  in  1918,  or  3.4 
per  cent.  This  expansion  probably  resulted  in  part  from 
the  use  for  crops  of  land  normally  devoted  to  other  purposes, 
especially  to  pasture.  However,  it  seems  to  indicate  that 
the  farming  industry  has  more  than  held  its  own  during  the 
period.  This  conclusion  is  confirmed  by  an  increase  not 
only  in  the  per  capita  production  of  nearly  all  the  important 
crops,  but  also,  according  to  a  recent  report,  in  the  number 
of  cattle  and  swine  per  capita.  Moreover,  estimates  for 
milk,  e^s,  and  poultry  indicate  an  increase  in  per  capita 
production  during  the  war.  In  view  of  these  facts,  it  prob- 
ably would  be  unwise  to  stimulate  a  lai^e  increase  in  the 
per  capita  farm  acre^e  at  the  present  time,  especially 
where  such  an  increase  would  have  to  be  effected  by  utilizing 
land  which  is  inferior  or  which  would  be  made  available  at 
a  heavy  outlay  for  drainage,  irrigation,  or  clearing.  Ap- 
parently, therefore,  American  agriculture  should  consolidate 
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the  gains  already  made;  prepare  for  the  period  of  competi- 
tion which  is  to  be  expected  with  the  return  of  normal 
world  conditions,  principally  by  increasing,  through  soimd 
and  economical  methods,  the  productivity  of  areas  already 
under  cultivation;  and  utOize  the  services  of  the  most 
experienced  and  judicious  agricultural  leaders  in  determin- 
ing where,  when,  and  how  to  bring  into  cultivation  and 
develop  pubUc  and  private  unused  laud. 

The  best  experts  of  the  Federal  department  and  of  the 
agricultural  colleges  should  make  a  careful  investigation  of 
th^  possibilities  of  utilizing  land  not  now  devoted  to  agri- 
culture. In  respect  to  the  200,000,000  acres  of  cut-over 
land,  the  60,000,000  requiring  dramage,  and  the  30,000,000 
which  may  be  irrigated,  there  is  great  variation  from  district 
to  district  as  to  the  possibiHty  of  economic  use.  Distinctive 
r^oDS  should  be  fully  studied  with  a  view  to  assemble  all 
existing  data  on  productivity,  cost  of  making  the  land 
avulable,  present  tenure  and  prices,  type  of  agriculture 
best  adapted  to  the  conditions,  possible  returns,  wiininnnm 
size  of  farms  capable  of  supporting  families  in  reasonable 
comfort,  Tnlpimiim  equipment  needed  at  the  beginning  of 
settlement,  sources  of  credit,  and  marketing  and  trans- 
portation facilities. 


LAND    SETTLEMENT. 


At  present  various  private  agencies  are  engaged  in  pro- 
moting land  settlement.  Many  of  them  are  honest  in 
intention,  promise,  and  practice;  others  keep  within  the 
letter  of  the  law  but,  through  exaggeration  and  indirection 
of  statement,  create  false  impressions  in  the  mind  of  the 
settler.  Many  violate  no  canon  of  fair  business  practice, 
but  their  interest  is  in  profits  and  they  do  not  pursue  a 
policy  calculated  to  develop  a  profitable  and  wholesome 
community  life.  Only  a  few  have  made  careful  studies  of 
the  conditions  of  successful  settlement  and  developed  their 
business  with  a  view  to  the  settlers'  progress  and  success. 
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Practically  all  are  seeking  to  realize  the  highest  possible 
price  for  their  undeveloped  holdings,  and  the  settler  ia 
compelled  to  face  the  problem  of  adjustment  to  pioDeer 
'  conditions  while  carrying  a  burden  of  laud  value  which 
often  represents,  in  part,  the  capitalization  of  a  future  ld- 
crease  in  earning  power. 

The  intending  settler  of  small  means  is  rarely  able  to 
distinguish  between  the  good  and  bad  methods  of  selling 
land  in  new  regions.  The  more  unscrupulous  the  land 
company  the  more  lurid  are  its  advertisements  and  the  more 
extravagant  its  promises.  Settlers  often  are  induced  to 
invest  all  their  savings  in  land  not  suitable  for  successful 
farming,  to  purchase  more  land  in  relation  to  the  capital 
available  for  development  than  they  ^ould,  or  to  undei^ 
take  projects  the  cost  of  clearing  or  reclamation  td  which 
will  prove  to  be  prohibitive.  The  results,  in  many  instances, 
have  been  tragic  failures  after  years  of  incredible  hardships, 
waste  of  capital  and  of  human  lives,  discouragement  of 
intending  settlers,  and  injury  to  the  business  of  Intimate 
and  well-meaning  land  concerns. 

It  would  be  desirable  if  governmental  agencies,  by  system- 
atic aid,  should  furnish  reliable  information  to  those  seeking 
farms,  ^ould  take  particular  pains,  through  their  agricultural 
machinery,  to  give  new  settlers  very  special  assistance  and 
guidance,  and,  where  conditions  are  favorable,  should  aid  in 
the  development  of  well-considered  settlement  plana. 


llie  increase  of  tenancy  has  become  the  subject  of  deep 
concern  to  thoughtful  students  of  rural  conditions.  The  ten- 
ant, on  an  average,  remains  on  the  same  farm  only  about 
one-sixth  as  long  as  the  owning  farmer.  Consequently,  he 
often  manifests  little  interest  in  the  improvement  of  the  farm 
and  in  the  progress  of  t^  community.  A  certun  proportion 
of  tenants  is  normal  and  may  not  be  unwholesome.  Many 
farm  owners,  because  of  age  or  infirmity,  find  it  necessary  to 
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retire.  Their  farms  are  temporarily  operated  by  their  sons  or 
other  relatives  who  subsequently  may  become  owners  through 
inheritaoce  or  purchase,  haxge  numbers  of  young  men  with 
Uttle  capital  find  tenancy  a  convenient  stage  in  their  progress 
to  ownership.  Certain  local  studies  reveal  the  fact  that  nearly 
two-thirds  of  the  farm  owners  who  operate  th«r  farms  have 
passed  through  this  st^e.  Frequently  it  serves  as  a  useful 
period  of  apprenticeship  in  farm  management  before  the 
heavier  financial  burdens  of  ownership  are  assumed. 

In  a  great  many  cases  the  farmer  has  not  yet  acquired 
sufficient  experience  as  a  manager  to  operate  his  farm  effi- 
ciently without  the  assistance  of  the  landlord.  In  some  in- 
stances, also,  the  tenant  has  been  reared  in  an  environment 
characterized  by  lack  of  thrift,  self-restraint,  and  sjrstematic 
industry.  He  may  not  have  the  general  intelligence  or  tech- 
nical knowledge  to  stand  alone  in  the  management  of  a  farm. 
Where  these  personal  limitations  exist  the  solution  of  the 
problem  lies  in  education,  training,  and  the  development  of 
systematic  habits  of  industry  and  thrift  rather  than  in  radi- 
cal changes  in  the  system  of  tenure. 

'  Since  there  will  continue  to  be  a  certfun  number  of  ten- 
ants, every  effort  should  be  made  to  change  the  conditions 
of  leasii^  so  as  to  improve  the  me&ods  of  agriculture, 
increase  the  period  of  occupancy,  and  insure  a  fiur  division 
of  returns;  ■  and  the  States  should  provide  by  law  for  a 
system  of  compensation  by  owners  to  tenants  for  unex- 
hausted improvements  and  set  up  the  necessary  adminia- 
trative  machinery.  Such  arrangements  have  prevailed 
in  England  for  many  years  to  the  benefit  of  all  concerned. 

AltJiough  landlords  may,  and  often  do,  play  an  important 
part  in  financing  and  in  operating  farms,  there  are  large 
numbers  who  live  at  a  distance  and  who  contribute  nothing 
toward  their  efficient  utilization  or  improvement.  Moreover, 
they  often  faU  to  interest  themselves  in  promoting  the  prog- 
ress of  the  community  in  which  their  land  is  situated,  although 
they  benefit  by  such  pn^ress.     Land,  however,  is  peculiarly 
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important  to  all  the  people  and  the  welfare  and  prosperity  of 
die  conununity,  as  well  as  ita  economic  and  social  progress, 
depend  so  vitally  on  its  use  and  the  relationship  of  the  pop- 
ulation to  it  that  serious  thought  must  be  given  to  the  prob- 
lem of  limiting  absentee  ownership. 

The  endeavor  to  develop  a  more  harmonious  and  effi- 
cient relation  between  tenant  and  landlord  and  to  restrict 
absentee  landlordism  does  not  obviate  the  necessity  of  tak- 
ing measures  to  retard  the  increase  of  tenancy.  The  road 
to  farm  ownership  should  be  made  as  smooth  as  possible.  Tins 
may  be  accomplished  in  part  by  providing  more  liberal  credit 
facihties.  The  Federal  Farm-Loan  System  has  furnished  a 
means  whereby  farmers  may  convenieatly  borrow  under  the 
conservative  conditions  of  first-mortgage  security.  However, 
an  analysis  of  the  amoimt  loaned  shoe's  that  only  a  small 
proportion  of  the  net  proceeds  was  ostensibly  obtained  for  the 
purchase  of  farms. 

In  some  sections  the  growth  of  tenancy  has  been  stimu- 
lated by  the  fact  that  the  price  of  land  has  been  higher  than 
the  level  justified  by  current  earnings.  Consequently,  it  has 
been  more  profitable  to  rent  than  to  buy  unless  one  wished  to 
speculate  in  land  values.  Recently  there  has  been  a  tend- 
ency for  prices  to  increase  with  extreme  rapidity.  There  has 
been  active,  and  in  many  reepecte  unwholesome,  speculation 
which  has  profited  mainly  the  real  estate  agents.  A  heavy 
charge,  therefore,  has  been  placed  against  the  earnings  of  the 
land  on  the  assumption  of  the  continuance  of  war  prices.  The 
advancing  price  of  land  is  especi^y  serious  in  the  case  of 
the  undeveloped  regions  of  the  cotmtry.  It  constitutes  an 
obstacle  to  development,  for  the  actual  settler  is  compelled 
to  assume  at  the  outset  unduly  heavy  interest  charges. 

EXTENSION  OP  FORESTRY. 

The  continued  dissipation  of  privately  owned  forests  in 

evay  timber-producing  region  of  the  coimtry  is  a  matter 

of  grave  concern.    The  public  does  not  fuUy  realize  its 
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seriousness.  If  the  area  having  litUe  or  no  value  for  other 
than  foreet  porposes  is  not  protected,  much  of  it  will  be- 
come practically  nonproductive.  Milhons  of  acres  In  the 
dder  parts  of  the  country  where  supplies  of  timber  are 
needed  by  the  communites  have  become  almost  valueless. 
Where  the  land  is  not  valuable  for  agriculture  large-scale 
lumbering  operations  are  followed  by  local  industrial  de- 
pression, the  timber  industries  migrate,  population  decreases, 
farmers  lose  their  local  market,  taxable  values  decline, 
schools  and  roads  deteriorate,  and  the  economic  and  social 
life  of  the  community  suffer. 

The  problem  presented  is  very  difficult,  I*nblic  forests 
are  confined  to  relatively  limited  areas,  except  in  the  West. 
These  will  by  no  means  supply  the  future  needs  of  the 
country.  At  present  the  greater  part  of  the  lumber  pn> 
duced  annuaUy  is  cut  from  private  lands  on  which  the 
appearance  of  new  growth  is  at  beat  a  matter  of  accident, 
is  likely  to  be  long  delayed,  or  may  never  occur.  With- 
out concerted  action  imder  public  cooperation  and  direc- 
tion the  problem  will  not  be  solved.  Private  initiative  can 
not  be  depended  upon  to  secure  the  requisite  conservation. 

The  preservation  of  forests  in  all  forest  r^ons  is  of 
immediate  concern  and  importance  to  farmers.  Timber 
is  an  important  farm  crop.  Farm  woodlands  comprise 
about  20  per  cent  of  the  farm  area  of  the  country.  At  the 
last  census  the  value  of  the  products  from  them  was  greater 
than  that  of  the  potato  crop  and  nearly  double  that  of  the 
tobacco  yield.  Forestry,  therefore,  must  be  assigned  a 
place  in  farm  management.  Fanners  also  are  vitally  con- 
cerned with  national  forestry  problems.  They  consume 
more  wood  than  any  other  group  and  they  are  interested  in 
seeing  that  there  is  available,  at  reasonable  prices,  a  con- 
tinuous supply  of  lumber  and  other  forest  products.  A 
sound  forestry  policy  does  not  conflict  with  agricultural 
settlement.     In  fact,  it  facilitates  the  cultivation  of  land 
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vuitaUeu-for  agriculture,  and  also  seeks. to  secure. the  proper 
handling  of  existing  forests  and  the  reforestation  of  de- 
nuded regions.  On  the  other  band,  forest  derastation 
retards  agricultural  development. 

NBOESSAKT   STEPS. 

Certain  things  seem  clear.  ¥in  is  a  great  menace  not 
only  on  forested  but  also  OD  cut-over  areas.  Adequate 
protection,  therefore,  should  be  required  of  all  owners. 
Tile  public,  throu£^  both  the  State  and  Federal  Oovem- 
ments,  should  cooperate  in  organizing  this  service  and 
should  share  the  cost  of  maintuning  it.  It  should  also 
adopt  such  practical  meaanrea  as  may  be  necessary  to 
bring  about  the  discontinuance  of  all  practices  which  result 
ID  turning  the  forests  into  wastes,  and  should  aid  private 
owners  to  perpetuate  th^  forests  by  proper  management. 
A  weD-balanced  policy  requires  a  much  lai^r  program  of 
publicly  owned  forests  thui  at  present.  The  acquisition 
of  forest  lands  by  the  Federal  Qovemment  is  now  pro- 
ceeding under  the  Weeks  forestry  law.  The  total  area 
approved  for  purchase  to  date  is  1,835,298  acres.  The 
continuation  of  the  policy  is  sou^t  by  the  National  Forest 
Beservation  Conmiission,  and  an  estimate  of  an  appro- 
priation of  $10,000,000  win  be  placed  before  the  Congress. 
And,  furthermore,  the  consolidatioD  of  National  Forest 
areas  through  exchange  with  private  owners  should  be 
accelerated.  There  are  now  pending  no  lees  than  25  bills 
authorizing  exchangee,  and  the  enactment  of  a  general 
law  would  be  in  the  public  interest.  There  is  a  growing 
demand  for  additions  to  the  National  Forests  from  the 
public  lands  in  the  States  where  such  action  is  possible 
only  through  leg^ation.  Recently  a  law  authorizing  the 
addition  of  1,000,000  acres  to  the  National  Forests  in  cen- 
tral Idaho  has  been  enacted. 

Good  forestry  practice  rests  upon  tbe  possession  of  full 
and  accurate  data.  Our  present  knowledge  of  the  methods 
of  securing  the  latest  jrields  is  inadequate.     There  is  need 
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of  further  infonnation  regarding  the  amount,  quality,  and 
distrihutiou  of  existing  timber  supphee.  A  detailed  inven- 
tory of  our  present  resources  and  a  survey  of  present  and 
proepective  needs  are  essential  for  constructiTe  planning. 

FAKM  MANAGEMENT  AND  FARM  ECONOMICS. 
Until  comparatively  recently  studies  in  farm  economics 
were  ne^ected.  In  tiie  last  10  or  15  years  it  has  come 
to  be  recc^nized  that  tixe  prosperity  of  the  farmer  depends 
as  much  upon  good  business  methods  as  upon  his  practices 
in  plant  culture  and  auimfJ  husbandry.  In  1906  the 
Department  of  Agriculture  inaugurated  investigations  in 
farm  management,  which  remained  in  the  Bureau  of  Plant 
Industry  until  1915,  when  the  Office  of  Farm  Management 
was  established  as  a  branch  of  the  Office  of  the  Secretary. 
During  the  latter  part  of  the  calendar  year  1918  steps  were 
taken  to  reoi^anize  the  work.  At  my  request,  a  committee 
composed  of  recognized  authorities  on  farm  management 
and  agricultural  economics  made  a  thorou^  study  of  the 
activities  of  the  office,  not  only  with  a  view  to  enlaif;e  the 
scope  and  increase  the  efficiency  of  the  work  but  aJso  to 
outline  definite  methods  of  procedure  to  be  followed  in  the 
study  of  farm-management  problems,  and  especially  the 
cost  of  producing  agricultural  products.  The  members  of 
this  committee  were:  G.  F.  Warren,  professor  ot  agricul- 
tural economics  and  farm  management.  State  College  of 
Agriculture,  Ithaca,  N.  Y.;  Andrew  Boss,  chief  of  the  divi- 
sion of  agronomy  and  farm  management.  State  College  of 
Agriculture,  St.  Paul,  Minn.;  H.  C.  Taylor,  head  of  the 
department  of  agricultural  economics.  College  of  Agricul- 
ture of  the  University  of  WlBconsin,  Madison,  Wis.;  J.  A. 
Foord,  professor  of  farm  management,  State  College  of 
Agriculture,  Amherst,  Mass.;  J.  I.  Falconer,  professor  of 
rural  economics.  State  Collie  of  Agriculture,  Columbus, 
Ohio;  R.  L.  Adams,  professor  of  agronomy.  State  Collie  of 
Agriculture,  Berkeley,  Calif.;  and  G.I.  Christie,  Assistant  Sec- 
retary of  Agriculture  and  director  of  axtwsion  in  Indiana. 
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This  committee  submitted  a  report  to  me,  which  I 
approved  and  which  haa  been  published  as  Circular  Ko. 
132  of  the  Office  of  the  Secretary.  It  not  only  outlined  the 
field  of  work  of  the  Office  of  Farm  Management  but  also 
recommended  that  its  name  be  changed  to  Bureau  of  Farm 
Management  and  Farm  Economics,  and  that  the  investi- 
gations conducted  by  it  be  carried  on  in  close  cooperation 
with  the  agricultural  colleges  and  experiment  stations  in  order 
to  prevent  duplication  of  effort,  to  promote  the  development 
of  farm-management  activities  in  the  various  States,  and 
to  unify  the  methods  and  improve  the  general  character 
of  all  farm-management  work.  On  the  basis  of  these  rec- 
ommendations, separate  conferences  were  held  for  the 
purpose  of  indicating  in  greater  detful  the  activities  pro- 
posed by  the  reorganization  conunittee,  and  especially  to 
consider  the  projects  relating  to  cost  of  production,  farm 
oiganization,  land  utilization,  and  farm  life. 

These  conferences  resulted  in  the  following  approved 
projects : 

(1)  Cost  of  Produchon  Studies. — The  value  and  im- 
portance of  such  studies  are  set  forth  clearly  in  the  report 
of  the  reoi^anization  committee,  as  follows: 

("est  of  productiou  atudiee  are  of  value  to  the  individual  farmer  and,  at 
the  aame  time,  are  helpful  in  ascert&iiilng  the  economic  statug  of  fonning 
aa  an  industry. 

From  the  atandpoint  of  the  individual  farmer  the  primary  purposes  are: 

(1)  To  record  the  details  of  the  farm  buainees  for  reference. 

(2)  To  give  an  insight  into  the  elements  and  interrelations  of  the 
difierent  farm  activities. 

(3)  To  furnish  information  that  may  enable  the  farmer  to  reduce  rosta 
or  otherwise  incresae  profits. 

(A)  To  make  possible  a  comparison  ol  the  profitableness  of  the  diSerent 
enterprises  and  combinations  of  enterprises. 

The  records  secured  by  cost  of  production  studiee  give  data  for  analyzing 
the  farm  business,  and  thus  are  of  fundamental  importance  in  the  whole 
pn^ram  of  agricultural  research  and  education.  The  results  of  such 
Btudics  on  a  number  of  bums  where  a  given  type  of  farming  is  practiced 
are  useful  not  only  to  the  farmers  from  whose  farms  the  results  were 
obtained,  but  are  of  value  in  showing  other  farmere  how  to  improve 
their  methods. 
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From  the  sbmdpomt  of  the  public,  ccet  of  production  etudiee  provide 
the  bete  which  give  a  baris  for  intelligent  judgment  upon  the  probable 
effects  of  any  given  legislation  or  other  public  activity  upon  the  farmer 
w  a  producer  and  ae  a  tntiz^i.  Coat  of  production  studiee  are  therefore 
one  of  the  meanB  of  jHwiding  the  baric  facta  needed  by  legislators  and 
price  commiasionB  in  comparing  the  profits  of  competing  linee  of  produc- 
tion and  estimating  neceesary  price. 

(2)  Fabm-Life  Studies.— These  studies  are  to  be  con- 
ducted with  a  view  to  make  hving  conditions  in  the  home 
and  in  the  commmiity  more  satisfactory  to  the  farm  family. 
They  will  cover  the  following  topics:  Rural  home  life; 
opportimities  for  social  contacts  in  typical  rural  communi- 
ties; the  relation  of  educational  and  religious  institutions 
to  farm-life  problems;  problems  relating  to  geographical 
population  groups,  such  as  the  relation  of  urban  and  rural 
populations,  the  shifting  of  rural  populations,  race  elements 
in  rural  districte;  social  aspects  of  tenancy  and  landlordism; 
rural  organizations,  their  efficiency,  scope,  causea  of  success 
and  failure;  social  aspects  of  various  types  of  farm  labor — 
the  married  and  unmarried  farm  hand,  seasonal  and  child 
labor;  the  relation  of  various  forms  of  disability — the  aged, 
illiterate,  defective,  dependent,  delinquent — to  farm-life 
problems;  and  the  social  consequences  of  local  disasters 
due  to  natural  causes,  as  well  as  of  thrift  and  agencies  for 
promoting  it. 

(3)  Lanb  Economics  (Land  Utilization),  involvii^  the 
tMinsideration  of  land  resoxirces,  values,  ownership  and 
tenancy,  settlement  and  colonization,  and  land  policies. 

(4)  Farm  Oeoanization. 

(5)  Fakm  Financial  Kblations. 

(6)  Fabu  Labob  Studies. 

(7)  Agbicultural  Histobt  and  Geoobapht;  and 

(8)  Demonstbation  AcrivrriEs. 

llie  supervision  of  the  task  of  executing  the  new  program 
was  assigned  to  Dr.  H.  C.  Taylor,  who  was  appointed  CMef 
of  the  Office  of  Farm  Management.  Dr.  Taylor,  before 
accepting  this  position,   owned  and  operated  a  farm  in 
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Wisconsin  and  also  was  Iwod  of  tfae  department  of  agri- 
cultural economics  in  the  college  of  agriculture,  University 
of  Wisconsin.  The  department  also  secured  the  services  of 
Mr.  Francis  W.  Peck,  of  the  University  of  Minnesota,  who 
has  had  wide  experience  in  studies  of  ^e  cost  of  producing 
farm  products,  to  take  charge  of  the  enlarged  activities  in 
this  important  field ;  of  Dr.  L.  C.  Gray,  of  Peabody  Collie, 
to  direct  the  work  relating  to  land  economics;  and  of 
Prof.  C.  J.  Galpin,  of  the  college  of  agriculture  of  the  Uni- 
versity of  Wisconsin,  to  supervise  the  farm-life  studies. 
This  is  merely  a  part  of  the  plan  to  secure  some  of  the  best 
available  minds  in  the  country  to  direct  the  work  relating 
to  farm  management  and  farm  economics. 

APPBOPBIATIONS  BEQUIRED. 

Arrangements  promptly  were  made  to  develop  the  activi- 
ties of  the  Office  of  Farm  Management  along  the  lines 
suggested  by  the  reorganization  committee.  As  it  was 
clear  that  existing  funds  were  inadequate,  I  submitted  to 
the  Congress,  on  May  23,  1919,  a  revised  estimate  calling 
for  appropriations,  during  the  fiscal  year  1S20,  a^regating 
$611,990,  compared  with  (305,090  during  the  fiscal  year 
1919,  an  increase  of  $306,900.  Aside  from  statutory 
salaries,  it  was  proposed  to  allot  the  appropriation  to  the 
following  lines  of  work,  in  the  amounts  indicated: 

Coet  of  production  studies t246, 000 

Fbhu  oiganizatioD 63, 600 

Farm  finance  and  farm  relaticaie 21,560 

A^cultural  history  and  geography 29,200 

Land  ecooomiCB  (land  utilization) 112,930 

Farm-lile  studies 20,660 

Demonstnitdon  sctivitiee  (ext«naion  work) 32,S20 

It  was  hoped  that  the  necessary  additional  funds  would 
be  included  in  the  agricultural  appropriation  bill  for  1920, 
which  was  then  pending.  Unfortunately,  however.  Con- 
gress did  not  take  favorable  action  on  the  proposal.  It  not 
only  did  not  grant  the  increases  recommended  but  inserted 
a  proviso  in  the  bill  which  restricts  the  amount  that  may 
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be  espotded  on  coBt  of  producUon  studies   during  the 
present  fiscal  year  to  $23,873. 

Although  the  funds  at  the  disposal  of  the  office  were 
small,  every  effort  has  been  made  to  carry  out  the  reorgan- 
ization pr<^ani'  along  the  lines  in<Ucated.  I  am  renewii^, 
in  the  estinkates  of  the  department  for  the  fiscal  year  1921, 
the  recommendation  that  approximately  $611,900  be  pro- 
vided, and  that  the  name  of  the  present  Office  of  Farm 
Management  be  changed  to  Bureau  of  Farm  Management 
and  Farm  Economics. 

Having  secured  the  best  experts  available  to  direct  the 
principal  activities  of  the  office,  Z  am  eoofidrait  that  the 
work  now  under  way  and  proposed,  if  the  necessary  funds 
are  appropriated,  will  be  executed  in  a  highly  satisfactory 
way,  and  that  facts  and  information  of  immense  value  to 
individual  farmers  in  dealing  with  their  own  problems,  and 
also  to  the  Nation  for  itB  guidance  in  considering  broad 
agricultural  poliries,  will  be  obtained  and  made  available. 
CROP  AND  LIVE-STOCK  REPORTING  SERVICE. 

Accurate  and  complete  statistics  are  prerequisite  to  the 
satisfactory  consideration  of  any  problem.  They  are  trf 
overwhelming  importance  to  the  miUiojos  of  people  inter- 
ested in  rural  life,  and  especially  those  charged  with  the 
reeponsbihty  of  aiding,  by  legislative  and  administrative 
processes,  the  successful  development  of  our  great  agricul- 
tural industry.  Suggestions  as  to  the  direction  of  pro- 
duction and  plans  to  improve  marketing  and  distribution 
wait  upon  them,  and  in  any  national  crisis  they  are  essential 
to  the  intelligent  handling  of  the  Nation's  food  problems. 
In  this  direction,  as  in  many  others,  the  war  has  brought 
home  in  very  direct  fashion  the  nee4  of  improvement. 

The  value  of  dependable  information  on  acreage,  crop 
yield,  number  of  live  stock,  and  farm  surpluses  can  not  be 
overestimated.  The  Bureau  of  Crop  Estimates  has  slowly 
developed  an  organization  to  secure  and  verify  many  valuable 
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data.  It  18  now  necessary  to  extend  it.  The  time  has 
arrived  for  placing  the  work  in  all  the  States  on  a  county- 
basis.  It  is  important  that  the  Iive-«tock  and  feed-reporting 
service  be  enlai^ed,  that  farm  surpluses  be  ascertuned,  and 
that  information  regarding  foreign  crop  and  live-stock  pro- 
duction he  more  fully  secured  and  reported.  It  is  pecidiarly 
urgent  that  this  be  done  at  the  present  time.  The  1920 
census  is  about  to  be  taken.  It  will  furnish  new  base-linesj 
and  the  department  should  be  in  a  position,  by  reason  of  an 
improved  service,  to  supply  the  country  each  year  after  the 
census  with  as  full  and  accurate  data  as  possible. 

Estimates  to  make  it  practicable  for  the  department 
to  execute  the  enlarged  program  will  be  laid  before  the 
Congress  for  consideration  at  its  regular  session.  If  they 
are  approved,  the  field  force  of  the  bureau  will  be  strength- 
ened by  placing  aa  assistant  field  agent  and  a  clerk  in  each 
State.  Additional  specialists  also  will  be  appointed  to 
collect,  interpret,  and  present  information  regarding  special 
crops  and  classes  of  live  stock.  The  bureau  then  will  be  in 
a  position  to  report  for  the  Nation  as  a  whole,  for  each 
'  State,  and  for  each  county,  monthly  or  oftener  if  necessary, 
acreages  to  be  planted;  surpluses  or  deficiencies  of  seed, 
fertilizer,  labor,  ajid  farm  machinery;  acreages  actually 
planted;  progress  of  farm  work;  acreages  abandoned  and 
harvested;  damage  from  weather  conditions,  insects,  and 
plant  diseases;  condition  of  crops  and  forecasts  of  pro- 
duction; yields  per  acre  and  production  at  or  near  har- 
vest; acreages  and  yields  of  principal  varieties  of  each 
crop;  disposition  and  utilization  of  the  crops  produced; 
marketable  surpluses  and  stocks  on  farms;  prices  received 
by  farmers  as  distinguished  from  market  quotations;  prices 
farmers  pay  for  supplies,  machinery,  and  equipment;  hours 
and  wages  of  farm  labor;  and  the  foreign  situation.  These 
reports  wUl  cover  about  70  crops,  including  such  special 
items  as  vegetables,  nuts,  fruits,  seed,  oils,  forest  products, 
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and  nursery  stock,  for  all  which  adequate  reports  have  not 
been  available  except  in  the  census  years. 

Likewise,  there  will  be  given  the  number  of  horses,  mules, 
dairy  cattle,  beef  cattle,  awine,  sheep,  goats,  and  poultry, 
by  age  and  sex  classifications  corresponding  with  the  census 
enumeration  of  January,  1920;  of  purebred  AnimRla  of 
each  kind;  of  those  bred,  bom,  or  brought  ou  to  the  farm; 
of  those  sold,  slaughtered,  or  lost  through  disease,  exposure, 
or  otiier  causes;  of  those  remaining  on  hand  and  on  feed; 
the  condition  of  the  various  classes  of  animals;  form  prices; 
and  the  feed  situation,  including  the  carrying  capacity  of 
pastures  and  ranges,  the  number  of  silos,  the  quantity  of 
silage  and  other  forage  available,  as  well  as  the  domestic 
meat,  dairy,  poultry,  wool,  and  hide  production,  and  the 
foreign  situation. 

Available  foreign  crop  and  live-stock  estmxates  will  be 
secured  and  published,  especially  for  countries  of  deficient 
supply  and  those  of  surplus  production  in  competition  with 
the  United  States,  and  periodical  world  balance  sheets 
will  be  prepared,  showing  for  the  pnncipat  countries  of  the 
world  the  production  requirements,  imports,  exports,  and 
net  deficiencies  or  surpluses  of  the  major  crops  and  classes 
of  Uve  stock. 

It  is  proposed  to  establish  intimate  cooperative  relations 
with  State  departments  of  agriculture  and  State  assessors. 
In  this  way  greater  acctu^cy  will  be  secured  and  the  aggre- 
gate expense  to  the  States  and  the  Nation  reduced.  As 
the  value  of  reports  depends  not  only  on  their  completeness 
and  accuracy  but  also  on  their  quick  availability,  they  will 
be  issued  very  promptly  and  more  frequently,  summaries 
will  be  released  on  dates  of  issuance,  and  the  Crop  Reporter 
will  be  changed  from  a  monthly  to  a  weekly  basis. 

VALTTB   OF  COMPLBTB   ESTDIATES. 

It  need  scarcely  be  pointed  out  that  county  estimatee 
are  of  great  importance  to  the  work  of  the  county  agents 
and  tiie  extension  service  in  each  State,  to  manufactureis 
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and  business  men  who  supply  farmers  with  equipioent  and 
machmery,  to  banlcs  which  furnish  funds  for  finandng 
crop  production  and  movemeDts,  and  to  transportation 
companies  for  supplying  cars  when  and  where  needed  to 
move  crops.  They  have  already  been  made  in  a  number 
of  States.  Preliminary  estimates  of  acreages  intended  to 
be  planted  will  enable  fanners  to  determine  whether  their 
plans  should  be  modified.  Estimates  of  surpluses  or  de- 
ficiencies in  the  supplies  of  seed,  fertiUzera,  and  farm  help 
tend  to  equalize  both  distribution  and  prices  and  to  insure 
adequate  farm  production.  Estimates  of  acreage,  yield 
per  acre,  and  production  of  each  principal  variety  of  a 
given  crop,  in  addition  to  total  production  of  the  entire  crop, 
will  show  the  relative  adaptabiUty  and  productivity  of 
varieties,  and  therefore  will  be  of  assistance  not  only  to 
farmers  but  also  to  seedsmen  and  to  crop  specialists  and 
plant  breeders  of  the  State  experiment  stations  and  of  the 
Federal  Department  of  Agriculture.  Those  of  crop  dami^ 
by  counties  from  insect  pests  and  plant  disease  will  enable 
the  entomologists  and  plant  pathologists  to  work  more 
intelligently  in  developing  and  applying  remedies.  Those 
of  marketable  surpluses  on  farms,  or  the  portion  of  the 
crop  sold  from  the  farm  and  entering  the  channels  of  trade, 
will  facihtate  the  satisfactory  marketing  and  distribution  of 
surplus  production.  Such  estimates  have  been  made  for 
apples,  peaches,  potatoes,  and  truck  crops,  imd  they  were 
promptly  and  effectively  utihzed  by  growers  and  marketing 
agencies. 

Perhaps  the  most  important  feature  of  the  enlarged  pro- 
gram is  that  relating  to  live  stock,  which  represents  not 
only  a  farm  investment  of  more  than  $10,000,000,000 
but  also  constitutes  the  meat  supply  of  \h&  Nation,  a  con- 
siderable portion  of  the  export  trade,  a  very  important 
factor  of  successful  farm  management  and  economy,  and 
50  per  cent  of  all  farm  sales.  Tet  for  this  important 
industry  the  bureau,  with  its  inadequate  facilities,  has  been 
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able  to  estimate,  once  a  year,  only  the  gross  number  of 
ftnimftia  on  farms,  the  number  of  brood  sows,  and  the 
total  losses  from  disease  and  exposure.  No  attempt  has 
been  made  in  the  past  to  estimate  dairy  and  poultry  pro- 
duction between  censuses,  the  annual  value  of  which 
amounts  to  approximately  $3,000,000,000.  The  great  losses 
occurring  yearly  from  drought  and  feed  shortage  in  portions 
of  the  Great  Plains  and  in  limited  areas  of  other  sections 
might,  to  a  considerable  extent,  be  reduced  by  having  defi- 
nite and  detailed  information  regarding  the  feed  situation. 

The  expenditure  of  money  for  the  execution  of  this  pro- 
gram wOl  clearly  be  an  investment,  which  should  be  made 
wititout  delay  in  order  that  agricultural  and  business  interests 
may  have  the  benefit  of  the  improved  service  during  the 
period  of  readjustment.  It  should  be  borne  in  mind  also 
that  the  proposals  are  in  no  sense  experimental.  Their 
feasibility  and  practical  value  have  been  fully  demonstrated. 
MARKETING  AND  DISTRIBUTION. 

In  the  field  of  distribution,  as  well  as  in  the  field  of  pro- 
duction, the  fanners  of  the  Nation  must  assume  the  main 
tasks  of  improvement.  The  Government  should  furnish 
all  possible  aid  in  the  way  of  information  and  su^estion, 
create  favorable  conditions  under  which  production  and 
distribution  may  take  place,  and  especially  see  that  the 
channels  of  trade  are  open  and  that  abuses  do  not  exist. 

The  present  time  is  especially  fruitful  of  proposals  of 
a  lai^  and  novel  nature  designed  quickly  to  solve  market- 
ing problems.  Recently  measures  have  been  introduced 
into  the  Congress  proposing  a  private  or  a  governmental 
agency  of  national  range,  with  State  and  county  sub- 
divisions, to  supervise,  or  even  to  direct,  the  handling 
or  marketing  of  the  Nation's  farm  products.  The  prob- 
ability is  that  an  undertaking  of  such  character  would 
break  down  of  its  own  weight.  There  is  no  question  that 
everything  which  can  Intimately  be  done  to  eliminate 
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waste  in  marketing  and  to  promote  orderly  distributioo 
should  bfl  done.  But  the  views  of  the  moat  experienced 
students  of  the  matter  seem  to  be  that  we  must  approach 
the  problem  in  simpler  terms,  work  along  lines  which 
have  clearly  proven  to  be  feasible,  and  promote  existing 
tendencies  and  practices. 

Certainly,  we  can  proceed  further,  by  State,  Federal, 
and  individual  action,  in  .standardizing  the  production, 
the  handling,  and  the  packing  of  farm  products,  and  in 
promoting  the  use  of  standard  containers  and  proper 
storage  on  farms,  in  transit,  and  at  market  centers.  We 
can  continue  to  furnish  assistance  in  the  preparation  and 
installation  of  accounting  systems,  and  more  extensively 
and  accurately  gather  and  furnish  to  the  fariners  of  the 
Xation  all  pertinent  statistical  information.  I  need  scarcely 
emphasize  the  paramount  importance  of  making  available 
daily  to  producers  facts  as  to  market  prices,  supplies,  and 
demands.  The  market  news  services  of  the  Department 
of  Agriculture  have  already  clearly  proved  their  value. 
The  department  now  conducts  and  operates  an  inspection 
service  on  fruits  and  vegetables  covering  164  markets. 
It  publishes  reports  on  the  supply,  commercial  movement, 
and  prices  of  most  of  the  important  products  and,  in 
cooperation  with  14  States,  is  issuing  exchange  marketing 
lists  which  make  known  to  county  agents,  breeders,  and 
feeders  in  these  States,  where  surpluses  of  live  stock,  feeds, 
and  seeds  are  to  be  found.  It  is  estimated  that  last  year, 
through  such  service,  the  farmers  in  Iowa  alone  made 
local  exchanges  having  an  estimated  value  of  $1,500,000. 

COOPEEATIVE   ASSOCIATIONS, 

Particularly  must  the  Federal  and  State  ^encies  omit 
nothing  to  promote  farmers'  cooperative  associations  along 
right  lines.  Already,  within  a  generation,  many  such  bodies 
have  appeared  and  rapidly  expanded.  It  is  estimated  that 
they  now  market  anniially  approximately  SI, 500,000,000 
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wortit  of  commodities.  They  are  of  very  diverse  forms  and 
sizes.  For  the  most  part,  where  they  have  heen  successful 
they  have  centered  their  activitiee  on  some  one  product,  or 
on  related  products,  in  a  given  area.  The  indications  are 
that,  with  the  continaed  success  of  these  enterprises  and  with 
the  proper  edticational  effort  and  direction,  they  will  develop 
even  more  rapidly  in  the  future.  Through  bulletins,  news 
articles,  and  lectures,  the  Department  of  Agricultiu-e  has  en- 
deavored to  stimulate  these  efforts.  It  has  furnished  su^es- 
tions  for  State  legislation  governing  their  organization  and, 
in  cooperation  with  23  States,  it  has  employed  trained  spe- 
ciaJists  to  advise  extension  workers,  including  county  agents, 
and  others,  with  reference  to  cooperative  marketing. 

As  I  have  said,  the  rational  program  would  seem  to  be 
to  expand  these  activities,  which  have  clearly  demon- 
strated their  value,  to  follow  the  scent  as  it  were,  and  further 
to  develop  the  machinery  through  which  increased  assist- 
ance may  be  furnished.  There  should  be  in  every  State 
one  or  more  trained  market  specialists  of  the  Department 
of  Agriculture,  working  in  cooperation  witii  the  proper 
State  authority,  to  stimulate  cooperative  enterprises  and 
to  aid  farmers  in  their  marketing  work  by  helpful  sug- 
gestions as  to  plans  and  methods.  These  experts  could 
very  effectively  aid  the  extension  workers.  County  agents 
generally  have  the  assistance  of  specialists  in  many  other 
lines,  but  at  present  they  have  not  the  requisite  aid  in 
distribution.  They  can  not  be  expected  to  -be  expert  in 
ell  agricultural  matters  or  to  be  omniscient.  The  depart- 
ment is  requesting  increased  funds  to  make  this  extension 
possible  and  will  take  the  necessary  action  promptly  if 
the  appropriations  are  made. 

GOOD  ROADS. 
Good  roads  are  essential  to  the  prosperity  and  well-being 
of  urban   and   rural   communities   alike.     They  are  prere- 
quisite for  tiie  orderly  and  systematio  maiketing  of  farm 
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products,  for  the  eBtsblisbiHent  of  satisfaotoiy-  rural  schools, 
and  for  the  developmeiit  of  a  richer  and  more  attraotive  rurid 
life.  Reoogniziiig  these  facts,  the  Federal  GoTemment, 
through  the  passage  of  the  Federal  aid  road  act  in  1916, 
inaugurated  a  policy  of  direct  financial  participation  in 
road-building  operations  in  the  various  States.  This  act 
(q>propriated  $75,000,000,  to  be  matched  by  an  equal  amount 
from  the  States,  for  the  construction  of  rural  post  roads 
over  a  period  of  five  years,  and  J10,000,000 — J1,000,000 
a  year  for  10  years — ^for  roads  within  or  partly  within  the 
National  Foresta.  It  required  each  State  to  have  a  respon- 
sible central  highway  department  with  the  requisite  powers 
and  funds.  All  the  States  have  complied  with  the  terms 
of  the  act,  although  it  was  necessary  for  them  to  enact  addi- 
tional legislation,  or  to  amend  their  constitutions ;  to  provide 
sufficient  funds  to  match  the  Federal  apportionment;  and 
to  strengthen  existing  central  highway  bodies  or  to  create 
new  agencies. 

When  these  preliminary  steps  had  been  practically  com* 
pleted  and  the  department  and  the  States  were  about  ready 
to  proceed  vigorously  with  the  actual  construction  of  roads, 
the  United  States  entered  the  war.  It  soon  became  neces- 
sary greatly  to  curtail  highway  building  because  of  the 
difficulty  of  seourii^  transportation,  oonstruction  materials, 
and  the  requisite  servioes.  After  the  armistioe  was  signed, 
arrangements  promptly  were  made  for  the  active  resump- 
tion and  vigorous  prosecution  of  road  work  in  all  sections 
of  the  country,  not  only  with  a  view  to  repair  the  damage 
WTOU^t  by  the  heavy  traffic  forced  upon  our  hi^ways 
during  the  war,  when  maintenance  operations  were  seriously 
interfered  with,  but  also  to  provide  adequate  transportation 
faoiUties  to  serve  the  increased  needs  of  agriculture  and 
industry.  Reo(^;nizing  also  that  road-building  activities 
would  furnish  suitable  employment  for  many  imemployed 
men  during  the  period  of  transition  from  war  to  peace,  the 
Congress  at  its  last  session,  aooeptii^  the  reoommenda- 
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tion  of  the  Department  of  A^cultnret,  appropriated 
$209,000,000,  is  addition  to  the  $85,000,000  provided  by  the 
original  act,  for  the  extension  of  road  construction  in  co- 
operation with  the  States,  and  also  made  some  important 
amendments  to  the  aot.  The  definition  of  the  kind  of 
roads  that  oan  be  constructed  was  greatly  broadened  uid 
the  hmitation  on  the  Federal  contribution  for  any  one  road 
was  increased  from  $10,000  to  $20,000  a  mUe.  These  amend- 
ments have  greatly  facilitated  oousideration  of  and  action 
upon  the  road  projects  submitted  by  the  State  highway 
commissions.  There  is  now  no  special  obstacle  to  the 
construction,  in  the  different  States  of  the  Union,  of  the 
roads  which  serve  the  greatest  economic  needs. 

TROUBLESOHE   LIMITATIONB  BBHOTBD. 

The  act,  as  amended,  places  only  three  limitations  on  the 
type  of  road  which  may  be  built,  as  follows: 

(1)  That  the  roads  shall  be  "substantial  in  oharacter." 
This  means  that  the  road  must  be  so  constructed  that  it 
will  carry  the  prospective  traffic  with  such  maintenance 
expenses  that  the  total  annual  chains  will  represent  a 
reasonable  expenditure  for  the  pubUc  service  rendered  by 
the  highway.  It  is  to  the  interest  of  the  States  that  the 
roads  on  which  Federal  funds  are  used  be  substantially 
constructed,  because  the  law  requires  them,  or  their  civil 
subdivisions,  as  a  prerequisite  to  receiving  further  funds,  to 
muntun  properly  all  roads  built  with  Federal  aid.  There 
is  nothing  in  the  law  whioh  restricts  types  of  oonstruotion 
between  narrower  limits  than  those  established  by  sound 
finance  and  good  engineering  practice. 

(2)  That  the  amount  contributed  from  the  Federal 
Treasury  in  connection  with  any  road  shall  not  exceed  50 
per  cent  of  its  cost  or  $20,000  a  mile.  The  main  thing  is  to 
build  a  road  that  will  stand  the  traffic  in  the  particular 
section  of  the  country  where  it  is  constructed.  The  condi- 
tions in  certain  regions  may  require  t^  beavy,  oomparativaly 
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h^-oost  type  of  road,  while  in  others  a  lower  cost  type  may 
meet  all  the  requirements.  Sentiment  is  growing  through- 
out the  oounfcry,  even  in  the  newer  sections,  in  favor  of 
more  substantial  roads.  The  people  are  beginning  to 
realize  that  the  expense  of  maintaining  the  lighter  traffic 
types  under  heavy  traffic  is  imbearable. 

(3)  That  the  road  must  be  a  "rural  post  road"  as  de- 
fined in  the  act  as  amended;  that  is,  "any  pubUc  road  a 
major  portion  of  which  is  now  used,  or  can  be  used,  or  forms 
a  connecting  link  not  to  exceed  10  miles  in  length  of  any 
road  or  roads  now  or  hereafter  used  for  the  transportar 
tion  of  the  United  States  mails."  Under  the  original  word- 
ing of  the  law.  Federal  funds  could  be  expended  only  on 
roads  upon  which  the  United  States  mails  "now  are  or  may 
hereafter  be  transported."  This  feature  was  the  most 
troublesome  to  the  highway  departments  of  the  various 
States.  It  required  a  definite  determination  in  each  case 
of  the  actual  post-route  status  of  the  road,  which  neces- 
sarily involved  delays  in  many  instances.  Under  the  new 
definition,  very  few  important  roads,  if  any,  will  be  de- 
barred from  receiving  Federal  aid,  if  all  the  other  require- 
ments of  the  act  are  met. 

Following  the  amendments  to  the  act,  the  regulations 
governing  its  administration  and  the  standards  for  plans, 
specifications,  and  estimates  were  modified,  and  one  of  the 
most  successful  former  State  highway  engineers  in  the 
country  was  placed  in  charge  of  the  Federal  aid  road  work. 
He  has  at  his  disposal  a  large  staff  of  local  and  district 
engineer  aids,  and  no  pains  will  be  spared  to  provide  any 
further  Federal  assistance  that  may  be  needed.  An  advi- 
sory committee,  composed  of  representatives  of  the  State 
highway  departments,  selected  at  the  request  of  the  depart- 
ment, by  the  American  Association  of  State  Highway 
Officials,  with  due  regard  to  geographic  considerations,  also 
has  been  appointed  to  work  in  intimate  touch  with  the 
Federal  bureau,  meeting  with  its  officers  at  stated  periods 
and  at  such  other  times  as  may  seem  desirable. 
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LABOE  BE8ULT8  FBOM  PBB8ENT  FBDEBAL  LAW. 

The  record  indicates  that  from  July  1,  1918,  to  November 
1, 1919,  the  department  approved  1,345  road  projects,  involv- 
ing the  improvement  of  12,169  milee,  at  an  estimated  cost 
of  approximately  $181,143,644.  Of  this  som,  approxi- 
mately $78,692,167  represents  Federal  funds.  Since  the 
passf^  of  the  Federal  aid  road  act,  1,927  projects  have  been 
approved.  These  call  for  the  construction  of  18,596  miles 
of  road  at  an  estimated  cost  of  $225,267,847,  of  which 
about  $95,498,140  wiH  be  borne  by  the  Federal  Government. 
Gratifying  progress  also  has  been  made  in  connection  with 
the  National  Forest  road  woi^.  From  July  1,  1918,  to 
November  1,  1919,  74'pTOJecta,  involving  923  miles  of  ooad, 
were  approved,  and  plans  were  completed  for  the  improve- 
ment of  50  others,  ag^;regatiug  946  miles. 

The  1919  program  for  Federal  aid  road  building  is  greater 
than  any  preTious  annual  road-building  accomplishment  jp, 
this  country.  It  is  so  great,  in  fact,  that  it  undoubted^ 
win  be  necessary  for  many  of  the  States  to  postpone  until 
1920  the  expenditure  of  the  Federal  funds  because  6f-  the 
necessity  of  developing  experienced  contracting  and  engi- 
neering organizations  from  the  stagnant  conditions  brought 
about  by  the  war.  Under  the  terms  of  the  act,  the  appor- 
tionment to  a  State  for  any  one  fiscal  year  remains  available 
for  expenditure  until  the  close  of  the  succeedii^  year.  It 
is  estimated  that  the  funds  already  provided  will  bo  suffi- 
cient to  finance  next  year  a  program  more  than  four  times 
greater  than  any  that  has  ever  been  tmdertaken.  As  indi- 
cated, $294,000,000  has  been  made  available  from  the 
Federal  Treasury,  and  it  is  roughly  estimated  that  the 
State  funds  to  be  expended  cooperatively  on  road  projects 
onder  the  terms  of  the  Federal  act  will  a^regate  $385,000,000. 

It  b  also  true  that  some  States  will  expend  lai^e  sums  in 
excess  of  those  to  be  used  on  cooperative  projects  and  that 
their    several    subdivisions    will    provide    large    additional 
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amounts.  It  is  interesting  to  note  that  up  to  July  1,  1919, 
State  bond  issues  a^regatiug  $224,800,000  had  been 
authorized  and  approTed  by  popular  vote  and  that  pro- 
vision has  been  made  for  voting  next  year  on  proposals  for 
the  issuance  of  additional  State  road  bonds  to  the  extent  of 
approximately  $314,000,000.  During  the  preeent  and  the 
next  fiscal  year,  there  will  be  made  available  for  road  im- 
provements at  least  $1,000,000,000.  Certainly,  few  laws,  if 
any,  have  produced  greater  results,  eitlier  in  terms  of  expen- 
ditures for  a  good  purpose  or  in  terms  of  helpful  legislation 
and  machineiy,  tJian  the  Federal  aid  road  act.  It  seems 
clear,  in  the  circumstances,  that  the  principal  limiting  factors 
in  the  1920  program  will  be  those  of  rail  transportation  for, 
and  production  of,  suitable  road  materials,  the  contractors' 
oiganizations  available,  and  the  labor  supply. 

NO  ADDmONAL  ADHINISTBATITE    MAOHINEBT  NEEDED. 

The  suggestion  has  been  made  tiiat  the  Federal  super- 
vision of  highways  should  be  taken  from  the  Department 
of  Agriculture  and  placed  under  a  Federal  highway  com- 
mission. A  bill  having  this  purpose  in  view  has  been  intro- 
duced in  the  Senate  of  the  United  States.  It  J>rovides  for 
a  Federal  highway  commission  of  three,  each  receiving  a 
salary  of  $10,000  a  year,  whose  duty,  among  other  things, 
would  be  to  establish,  improve,  repair,  and  maintain  a  sys- 
tem  of  highways  "to  comprise  not  less  than  2  per  cent  nor 
more  than  5  per  cent  of  the  total  highway  mileage  actually 
used  as  such  in  any  State  as  ascertained  by  the  commissioD 
hereinafter  provided  for,  nor  less  than  2  per  cent  nor  more 
than  4  per  cent  of  the  total  highway  mileage  actually  used 
as  such  in  all  of  the  States  as  ascertained  by  the  commission, 
and  affording  convenient  ingress  to  and  egress  from  each 
State  at  not  less  than  three  points  and  connecting  with 
highways  forming  part  of  the  national  highway  system  in 
adjoining  States."  The  commission  is  given  the  power  to 
select  or  establish  the  highways  to  be  compnsed  in  tJie  sya- 
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tern,  after  having  requested  the  State  highwaj  departments 
to  recommeBd  routes,  and  to  detennine  the  order  in  which 
all  or  parts  of  such  highway  shall  be  constructed,  recon- 
structed, improved,  repaired,  and  maintained.  The  Fed- 
eral GovemmeDt  is  to  assume  the  maintenance  of  these 
roads.  The  commission  is  furthermore  empowered  to  take 
over  the  work  of  the  Department  of  Agriculture  relating  to 
highway  transportation,  to  construct  and  maintain  build- 
ings outside  the  District  of  Columbia,  to  operate  housing 
and  subsistence  facilities  and  comioissaiy  stores  for  the 
benefit  of  its  employees  and  others  engaged  on  work  under 
its  direction,  and  to  purchase,  lease,  operate,  and  maintain 
such  motor  and  other  transportation  facilities  as  it  may 
deem  necessary  in  the  performance  of  its  duties. 

In  considering  any  proposal  of  this  sort,  certain  funds- 
mental  considerations  must  be  borne  in  mind:  (1)  The  roads 
in  each  section  of  the  cotmtry  are  of  varying  degrees  of  im- 
portance in  the  service  which  ihey  render  or  may  render  to 
the  particular  locality,  to  the  State,  and  to  the  Nation  as  a 
whole;  (2)  this  is  a  big  country  and  the  traffic  conditions 
and  needs  vary  greatly  from  section  to  section;  (3)  ihe  State 
highway  departments,  being  in  immediate  touch  with  local 
conditions,  are  beet  able  to  classify  the  roads  properly  on 
die  basis  of  the  economic  purpose  which  they  may  serve; 
(4)  the  Federal  Ooverment,  under  the  Federal  aid  road  act, 
is  cooperating  in  the  improvement  of  the  roads  of  greatest 
importance,  the  classificati(»i  of  which  is  fixed  by  the  State 
highway  departments;  and  (5)  when  this  classificatioD  has 
been  carefully  made  and  by  agreement  between  the  high- 
way departments  of  adjoining  States,  the  roads  of  first 
importance  generally  meet  at  State  boundaries,  and,  there- 
fore, become  interstate  highways  of  nation-wide  utility. 
The  Federal  Government  under  the  present  law  is  aiding 
Uie  State  highway  departments  in  the  classification  of  their 
roads  on  the  basis  of  importance  and  needs,  and  Federal  aid 
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is  rapidly  being  extended  for  their  improvement,  on  projects 
submitted  by  the  States  and  approved  by  this  department. 

The  present  machinery  for  supervising  road  conBtraction 
is  the  Federal  Bureau  of  Public  Roads,  one  of  the  two  most 
efficient  agencies  of  the  Hnd  in  tbe  world,  and  the  48  State 
highway  commissions.  These,  in  effect,  constitute  an  ex- 
pert national  commission,  intimate^  in  touch  tbrou^  its 
various  parte  with  all  sections  of  the  Union,  having  no  other 
purpose  than  that  of  servii^  the  pubUc  interest.  It  is  diffi- 
cult to  see  what  need  there  can  be  for  additional  or  new 
machinery.  Certainly,  ihsxe  is  no  necessity  of  creating  a 
separate  Federal  highway  commission  or  of  substituting  for 
tiie  present  cooperative  program  a  plan  which  would  com- 
mit or  limit  expenditure  to  a  federally  owned  and  main- 
tained highway  system.  Such  a  plan  would  not  meet 
present  needs.  There  is  as  yet  too  much  pioneer  work 
required  to  trust  the  working  out  of  proper  highway  policies 
to  a  small  Federal  commission. 

Very  properly  the  Federal  aid  road  act  placies  on  the 
highway  authorities  of  the  several  States  responsitnlity,  in 
large  measure,  for  selecting  the  roads  to  be  constructed. 
Obviously  the  local  authorities  are  in  a  better  position  to 
judge  what  roads  would  serve  the  lai^est  economic  needs 
than  any  group  of  men  sitting  in  Washington  would  be.  It 
is  the  duty  of  the  Federal  Bureau  of  Roads,  with  ite  district 
engineers,  to  see  that  the  provisions  of  the  law  are  compUed 
with.  It  is  giving,  and  will  continue  to  give,  all  possible 
assistance  to  tJie  State  authorities  in  all  their  technical 
problems,  as  well  as  in  the  planning  of  State  systems  and 
in  the  classification  of  roads.  It  has  been  the  pohcy  of  the 
department  from  the  outset,  in  order  to  prevent  haphazard 
action,  to  have  the  State  highway  authorities  prepare  and 
present  tentative  State  systems  of  roads.  It  was  apparent 
that  rigid  systems  not  subject  to  modifications  as  conditions 
might  require  would  be  inadvisable.  Each  State  has 
worked  out  a  system  and,  in  general,  it  is  being  followed  in 
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the  development  of  projects  and  the  construction  of  roads. 
In  a  number  of  instances  systons  in  general  terms  have  been 
adopted  by  the  legislatures.  In  formulating  these  systems, 
the  engineers  are  giving  due  regard  to  interstate  conneo 
tions,  that  is,  to  roads  connecting  the  system  of  one  State 
with  that  of  another,  and  as  progress  is  made  the  construc- 
tion of  through  roads  will  follow  as  a  matter  of  course, 

PROPOSED  CHANOE  WOULD  HBAK  LOSS. 

I  am  convinced  that  nothing  material  would  be  gained 
by  the  proposed  change.  Much  would  be  lost.  Many  com- 
phcations  would  be  introduced.  The  creation  of  a  commission 
would  entail  unnecessary  additional  administrative  expen- 
ditures and  the  commission  could  not  do  anything  that  can 
not  be  done  more  effectively  by  the  existing  cooperative 
machinery.  I  think  it  is  not  too  much  to  say  that  there 
is  a  minimum  of  frictioQ  in  the  relations  of  the  State  and 
Federal  authorities  and  that  the  majority  of  the  State  high- 
way agencies  are  satisfied  with  the  present  arrangement  and 
do  not  wish  a  change. 

There  would  also  be  a  radical  change  of  policy.  I  am  of 
the  opinion  that  the  people  of  the  States  will  not  be  willing 
to  substitute  for  the  present  policy  of  developing  road  sys- 
.  terns  on  the  principle  of  serving  the  broadest  economic 
needs  that  policy  advocated  by  those  whose  interest  is  in 
main  or  trunk  line  automobile  roads  primarily  for  touring 
purposes.  The  largest  service  will  be  rendered,  not  only 
to  farmers  but  also  to  urban  people,  by  following  the  prin- 
ciple of  constructing  roads  of  the  greatest  economic  im- 
portance, selected  after  careful  consideration  by  the  State 
agencies  having  adequate  knowledge  and  approved  by  the 
Federal  department.  It  seems  to  me  clear  also  that,  as  the 
work  proceeds,  we  shall  have  roads  which  will  be  equally 
aerriceable  not  only  to  those  interested  immediately  in 
long-distance  automobile  travel  and  motor-truck  trans- 
portation but  also  to  those  interested  in  getting  their  farm 
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produce  to  the  market  in  the  easiest  and  moat  effective 
maimer  and  in  the  transportation  of  the  mails.  I  clearly 
recognize  the  vast  growth  and  importance  of  the  motor- 
propelled  vehicle  passenger  and  fre^ht  traffic.  It  is  esti- 
mated that  we  have  87  per  cent  of  all  such  vehicles  ia  the 
world,  and  we  are  only  at  the  beginning  of  their  use;  but  I 
am  satisfied  that  the  development  of  highways  along  present 
lines  rather  t^an  along  the  lines  proposed  will  result  in  their 
more  extensive  use.  I  have  no  prejudice  against  any  sort 
of  road  except  a  bad  road,  or  against  any  Bort  of  construc- 
tion except  wasteful  and  unsubstantial  construction.  If 
traffic  conditions  require  heavy  construction,  then  I  am  in 
favor  of  it;  and  in  any  case,  under  the  present  law,  the  road 
must  he  substantial. 

The  road  movement  is  growing  very  rapidly.  The  Fed- 
eral aid  road  act  has  done  much  to  promote  it.  Experience 
has  brought  about  amendments  to  Uie  law  and  he^ful 
changes  in  administration.  Comprehensive  road  programs 
have  been  inaugurated.  They  are  being  pushed  vigorously. 
They  will  result,  in  a  shorter  time  than  most  people  imagine, 
not  only  in  a  network  of  good  substantial  roads  in  the 
various  States  of  the  Union,  but  also  in  the  requisite  inter- 
state highways. 

Why  at  this  stage  introduce  complications  and  embar- 
rassments? Why  should  not  the  friends  of  the  move- 
meat  for  roads  to  serve  the  people  cooperate  t  It  is  difficult 
for  me  to  see  why  all  who  are  animated  by  high  public 
spirit  in  their  thinking  concerning  highways  should  not  coop- 
erate in  the  development  of  present  programs  and  in  the 
perfecting  of  the  existing  processes  and  machinery,  instead 
of  attempting  to  overthrow  them.  I  believe  that  many 
of  those  who  are  backing  the  proposed  change  do  not  know 
the  facts  and  are  not  aware  of  existing  conditions  aad 
poeeibihties. 


D.qit.zeaOvGoOt^lc" 


Report  of  the  Secretanf.  55 

OONTINTJATION  OF  TEDBBAL  APPBOPBIATIOirS. 

The  period  covered  by  the  original  Federal  aid  road  act 
and  its  amendments  frill  expire  with  the  fiscal  year  1921, 
The  results  to  date  clearly  point  to  the  desirability  of  con- 
tinuing the  policy  of  Federal  participation  in  road  build- 
ing. If  this  is  to  be  done,  it  is  essential  that  a  decision  be 
reached  at  an  early  date,  so  that  the  States  may  be  able 
to  malie  the  necessary  financial  provision  and  the  State 
and  Federal  departments  make  the  requisite  administrsr 
tive  arrangements.  If  the  financial  condition  of  the  Nation 
pennits  it,  I  believe  it  would  be  good  policy  to  make 
available  from  the  Federal  Treasury,  to  be  expended  under 
the  terms  of  ftinating  le^lation,  1100,000,000  for  at  least 
each  of  the  four  years  beginning  with  the  fiscal  year  1822. 
PAST  ACTION  AND  FUTURE  STEPS. 

The  promotion  of  agriculture  and  the  betterment  of  rural 
life  have,  for  many  years,  received  tiie  earnest  attention 
and  support  of  State  and  Federal  authorities.  Sevwal  genera- 
tions ago  the  foundations  wore  laid  for  the  two  great  agri- 
cultural agencies — the  land-^^ant  colleges  and  the  Federal 
Department  of  Agriculture — ^which  have  no  rivals  elsewhere 
in  the  world.  The  State  colleges  steadily  developed  imtil  in 
1918  they  had  plants  and  endowmente  valued  at  $184,400,000, 
annual  incomes  aggregating  $47,700,000,  and  resident  and 
short-course  ^udents  numbering  123,000,  of  whom  45,000 
were  in  agricultural  courses.  Their  student  body  has  greatly 
increased  this  year.  They  are  now  engaged,  in  cooperation 
with  the  I>epartment  of  Agrictdtore,  in  agricultural  exten- 
sion work  involving  an  annual  expenditure  of  more  than 
$14,000,000.  They  have  been  conducting  inveetigationa]  and 
educational  work  for  many  years  and  have  placed  in  all  parts 
of  the  Union  farm  leaders  with  scientific  and  practical  vision. 
The  Federal  Departaient  of  Agriculture,  whose  personnel  now 
numbers  more  than  21,000,  is  expending  from  all  sources  dur- 
ii^  the  current  year  $41,800,000,  aside  from  the  $294,000,000 
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made  available  b;  the  original  and  amended  Fedffl-al  aid  road 
act  for  the  cooperative  construction  of  roads. 

Aa  has  been  repeatedly  pointed  out,  the  last  five  or  six 
years  have  been  especially  fruitful  of  l^islation  and  adminis- 
trative action  looking  to  the  improvement  of  production 
and  distribution.    The  principal  items  are  the  following: 

(1)  The  Bureau  of  Markets,  excelling  in  the  character  and 
extent  of  its  activities  any  other  similar  existing  oi^anization. 

(2)  The  Cooperative  Agricultural  Extension  Act,  the 
object  of  which  is  to  disseminate  information  among  the 
farmers,  mainly  through  trained  agents.  As  has  been  indi- 
cated, there  is  now  expended  annually,  from  Federal,  State, 
and  local  sources,  more  than  $14,000,000  for  work  contem- 
plated by  tiiis  act. 

(3)  The  Cotton  Futures  Act,  with  amendments,  under  the 
provisions  of  which  standards  for  cotton  have  been  estab- 
lished^ the  operations  of  the  futures  exchanges  supervised, 
and  the  Bale  of  cotton  put  on  a  firmer  basis. 

(4)  The  Grain  Standards  Act,  which  aims  to  bring  about 
UDiformity  in  the  grading  of  grain,  enable  the  fanner  to 
obtfun  a  fairer  price  for  his  product,  and  afford  him  a  finan- 
cial incentive  to  raise  better  grades  of  grain. 

(5)  The  Warehouse  Act,  which  authorizes  the  Depart^nent 
of  Agriculture  to  license  bonded  warehouses  and  which 
makes  possible  the  issuance  of  reliable  and  easily  negotiable 
warehouse  receipts,  permits  the  better  storing  of  farm  prod- 
ucts, increosee  the  desirability  of  receipts  as  collateral  for 
loans,  and  promotes  the  standardizing  of  storages  and  of 
marketing  processes. 

(6)  The  Federal  Aid  Koad  Act,  as  amended,  which  made 
available  1294,000,000  for  cooperation  between  the  Federal 
and  State  Governments  in  the  construction  of  rural  roads. 
It  has  conduced  to  the  establishment  of  more  effective  high- 
way machinery  in  each  State  and  strongly  influenced  the 
development  of  good  road  building  along  right  lines.     It  will 
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stimulate  larger  production  aiid  better  marketing,  promote 
a  fuller  and  more  attractive  rural  life,  add  greatly  to  the 
coDvemence  and  economic  welfare  of  all  the  people,  and 
strengthen  the  national  foundations. 

(7)  The  Federal  Jleserve  Act,  which  authorized  national 
banks  to  lend  money  on  farm  mortgages  and  recognized  the 
peculiar  n^ds  of  the  farmer  by  giving  his  paper  a  period  of 
maturity  of  sbc  months. 

(8)  The  Federal  Farm  Loan  Act,  which  (heated  a  banking 
system  reaching  intimately  into  the  rural  districts  and 
operating  on  terms  suited  to  the  farmer's  needs.  It  is 
attracting  more  capital  into  agricultural  operations,,  bring- 
ing about  a  reduction  of  interest  to  farmers,  and  placing, 
upon  the  market  mortgages  which  are  safe  investments  for 
private  funds. 

(9)  llie  Vocational  Education  Act,  which,  among  ether 
thmgs,  provides  for  cooperation  with  the  States  ia  (raja-, 
ing  teachers  of  agriculture  and  in  giving  agricultural  inabuc- 
tioa  to  pupils  in  secondary  schook. 

Among  other  steps  which  should  be  taken  are  the  fol- 
lowing: .... 

(1)  The  building  up,  primarily  under  State  law,  of-  a 
system  of  personal  credit  unions,  especially  for  .the  benefit 
of  farmers  whose  financial  status  and  scale  of  o}>M'ations 
make  it  difficult  for  them  to  secure  accommodatiene  through 
the  ordinary  channels. 

(2)  Elzpaosion  of  existing  facilities  and  activities  for 
aiding  farmers  in  marketing,  including  especially  the  exten- 
sion of  the  market  news  and  food-products  inspection  serv- 
ices and  the  assignment  of  trained  market  specialists  to 
each  State,  m  cooperation  with  the  State  authorities,  to 
stimidate  cooperative  enterprises,  and  to-  make  helpful  sug- 
gestions as  to  plans  and  methods. 

(3)  Continuation  of  the  present  policy  of  Federal  par- 
ticipation in  road  building,  through  the  appropriation, 
if  the  finan^&l  condition  of  the  Nation  permits  it,  of 
$100,000,000  for  at  least  each  of  the  four  years  beginning 


D.qit.zeaOvGoOt^lc 


58       YearbooJc  of  the  Departmentaf  AffricuUure,  1919. 

with  the  fiscal  year  1922,  to  be  expended  undw  the  terms 
of  existing  legislation. 

(4)  The  r^ulation  and  control  of  stockyards  and  pack- 
ing houses. 

(5)  Federal  legislation  further  to  protect  consumers 
agaimt  mbbranded,  adulterated,  and  worthless  feeds  enter- 
ing into  interstate  conuueree. 

(6)  Similar  l^;islation  dealing  with  fertilizers. 

(7)  Increased  support  by  States  for  rural  schools  and  more 
defmite  direction  of  their  instruction  along  lines  related  to 
rural  problems  and  conditions. 

(8)  The  requisite  l^islation  for  the  improvement  of  the 
sanitary-  conditions  in  rural  districts  and  for  the  building 
up  of  the  needed  hospital  and  medical  facilities. 

NEED   FOB   BROAD    8DSVET    OF    BUBAL   0O2n>rriON8. 

"^  Present  conditions,  and  particularly  present  states  of 
mind,  indicate  the  need  of  a  fresh,  broad  surrey  of  rural 
life,  of  its  special  problems,  and  of  its  relationships.  It 
should  be  viewed  as  a  whole.  A  comprehensive  flexible 
program  ^ould  be  developed  for  the  guidance  of  the  dif- 
ferent agencies,  each  of  which  has  its  peculiar  functions 
and  responsibilities.  Furthermore,  the  principles  and  pur- 
poses governing  agricultural  life  and  agencies  should  be 
-set  forth  for  the  education  of  the  American  public,  par- 
ticularly the  urban  part  of  it.  The  Nation  as  a  whole 
needs  a  fuller  appreciation  of  its  basic  industry,  and  a  more 
definite  sense  of  direction  of  its  efforts  to  foster  it.  Many 
^encies  are  now  following  more  or  less  well  defined,  help- 
ful plans  of  their  own  devising,  but  these  are  at  best  piece- 
meal, and  there  is  confusion  of  leadership  and  objectivee. 
A  program  made  by  any  one  element  would  be  partial  and 
unsatisfactory.  We  should  have  a  meeting  of  minds  of 
all  those  directly  concerned,  of  farmers,  of  agricultural 
leaders,  and  of  business  men. 
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Tou  have  already  indicated  your  intention  to  coll  a  con- 
ference at  whidi  there  will  be  not  only  a  generous  repre- 
sentation of  fanners  but  also  of  agricultural  agencies  and 
organizations  and  of  business  interests  which  have  an  inti- 
mate relation  to  farm  problems.  I  b^eve  that,  because 
of  changed  conditions  here  and  elsewhere,  of  existing  uncei^ 
tainties,  and  of  disturbed  states  of  mind,  this  conference 
should  be  called  at  the  eu'liest  possible  date.  It  may  be 
that,  as  one  outcome  of  it,  the  creation  of  a  rural  life  com- 
mission, with  a  temporary  or  a  permanoit  status,  wilt  be 
determined  to  be  in  the  public  intwest.  Certainly,  the 
best  means  of  fostering  our  basic  industry  can  not  too  fre- 
quently receive  definite  consideration  by  the  best  minds 
of  the  Xation. 

Respectfully, 

D,  F.  Houston, 
Saer^ary  of  Affrietiltw^ 
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By  Alonzo  Enqlbbebt  Taylor, 
Aniatant  to  the  Secretary  of  AgricuUure. 

ITS  1878  the  German  Government  Introduced  a  method  of 
estimating  the  crops  of  grain,  potatoes,  and  roots  hased 
upon  personal  reports  hy  communal  autiiorities  familiar 
with  local  conditions.  The  estimates  were  founded  upon 
the  peasants'  statements  of  acreage,  to  which  experience  of 
yields  was  applied.  In  1893,  a  second  procedure  was  intro- 
duced. Preliminary  forecasts  were  made  by  agricultural 
experts  connected  with  the  Government,  and  the  final  esti- 
mates were  made  as  before  by  communal  authorities.  This 
was  done  because  it  was  alleged  by  the  central  governments 
that  the  estimates  of  the  local  crop  reporters  were  too  low 
and  presented  a  depreciative  picture  of  agriculture  in  the 
Empire.  ,  The  motive  for  lower  estimates  was  reputed  to  lie 
in  the  landholder's  desire  to  reduce  taxes.  It  was  during 
this  time,  under  the  regime  of  Caprivi,  that  the  Bund  der 
Landwirte  was  organized.  This  association  became  a  strong 
political  power  and  was  able  to  unseat  Caprivi.  The  Band 
der  Landwirte,  as  leader  of  the  Agrarian  Party  in  Ger- 
many, was  allied  to  the  Military  and  Conservative  Parties 
in  all  policies  and  has  been  consistently  Pao-Germanic  ever 
since.  It  demanded  and  secured  a  high  tariff  on  agricul- 
tural products  and  tried  in  every  way  to  hinder  importation 
of  foodstuffs,  in  order  to  conserve  to  the  landowners  a 
monopoly  of  the  market  of  Germany.  Naturally  this 
brought  the  Agrarians  into  conflict  with  the  Social  Demo- 
cratic Party,  which  attempted  to  secure  cheaper  foodstuffs 
by  importation.  The  political  policy  of  the  Agrarians, 
usually  identi6ed  with  the  Centrum,  was  to  make  Germany 
independent  in  national  subsistence  and  especially  for  tlie 
eventuality  of  future  war.  Under  this  policy  everything 
was  done  to  stimulate  agriculture  in  efficiency  and  in  profits. 
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During  the  years  189S-1898  the  reports  of  the  States  were 
always  higher  than  those  of  the  communal  authorities.  The 
figures  of  the  agricultural  experts  ran  from  12  to  20  per  cent 
higher  than  those  of  the  communal  authorities.  In  1899  the 
reporting  of  crops  by  the  local  authorities  was  discontinued 
and  the  exclusive  function  placed  in  central  offices. 

When  one  compares  the  figures  for  yield  of  bread  grains 
and  potatoes  in  a  series  of  years  before  and  during  the  war, 
one  obtains  the  following  table,  in  rounded  figures,  the 
figures  in  brackets  representing  the  amounts  accounted  for 
in  the  distribution  of  the  Food  Administration : 


Bread  graint  and  potatoes 

in  Oermony. 

v„ 

WhStSd?^ 

Potatoa. 

rnu. 

18,810,000 
15,800,000 
»,730,0O0 
11,800,000 
U,37D,000 

r     ii,iflo,ooo 

1.     (0,050,000) 

1         8,070,000 

I        (8,870,000) 

10,330,000 

10,810,000 

r™. 

45,700.000 
».  100, 000 
ffl,t30,000 

(ao.Mo,ooo) 

83,830,000 

(30,  MO,  000) 
U,  410,000 

■ 

The  average  of  bread-grain  yields  in  1911, 1912, 1913, 1914, 
and  1915  was  15,100,000  tons.  The  average  of  1916,  1917, 
1918,  and  1919  was  10,360,000  tons,  or  68  per  cent  of  the 
previous  average.  The  average  of  potato  yields  in  1911, 1912, 
1913,  1914,  and  1915  was  48,200,000  tons.  The  average  of 
1916, 1917, 1918,  and  1919  was  27,760,000  tons,  or  57  per  cent 
of  the  previous  average.  On  the  basis  of  obvious  but  super- 
ficial considerations  alone,  these  reductions  might  be  re- 
garded as  the  results  of  scarcity  of  fertilizer,  work  animals 
and  farm  labor  and  lack  of  rotation  and  diversification. 
This  was,  indeed,  the  interpretation  commonly  advanced  in 
the  German  press.  (Similar  reductions  in  yield  were  re- 
ported for  the  other  grains  and  for  the  root  crops,  but  a  dis- 
cussion is  best  confined  to  bread  grains  and  potatoes.) 

The  exi>eriences  of  the  departments  entrusted  with  the 
control  and  distribution  of  foodstuffs  during  the  first  year 
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of  the  war  led,  however,  to  an  analysis  o£  crop  estimates  in 
Crenuany  that  necessitated  a  different  cc»iclu9ion.  The  offi- 
cial crop  estimates  were  the  foundation  of  the  report  of  the 
Eltzbacher  Commission  (Die  Deutsche  Volksemaehrung  und 
der  englische  Aushungerunsplan,  1915).  According  to  this 
report,  the  then  present  and  prospective  supplies  of  bread- 
stuffs  in  Gennaiiy  were  such  as  to  cause  little  concern;  rather 
the  contrary.  The  carry-over  from  1918  was  stated  to  be  at 
least  1,500,000  tons.  The  crop  was  given  as  14,800,000  tons, 
a  total  of  1S,SOO,000  tons.  Four  hundred  thousand  tons  were 
imported.  The  figure  for  the  sum  of  the  crop  plus  carry-over 
plus  import  minus  the  figure  for  seed  (1,500,000  tons)  left 
for  consumption  during  the  year  15,200,000  tons.  Three 
million  soldiers  were  fed  almost  exclusively  on  grain  cap- 
tured in  the  occupied  areas  to  the  east  and  west ;  and  some 
grain  and  flour  were  shipped  back  into  Germany.  On  the 
first  of  February  an  inventory  of  stocks  of  breadstuffs  was 
taken  and  the  amount  present  reported  as  4,800,000  tons. 
Fifteen  million  two  hundred  thousand  minus  4,800,000  leaves 
10,400,000  tons  of  bread  grains  that  had  disappeared  during 
five  and  a  half  months,  representing  a  consumption  of 
1,890,000  tons  per  month.  Chi  bread-cards  after  February 
1,  the  available  4,800,000  tons  provided  bread  for  the  same 
people  for  seven  and  a  half  months,  corresponding  to  a  con- 
sumption of  640,000  tons  per  month.  On  the  basis  of  these 
figures  the  Germans  were  supposed  to  have  consumed  bread- 
stuffs  in  the  autumn  at  the  rat«  of  1,890,000  tons  a  month 
and  during  the  following  spring  and  summer  months  at  the 
rate  of  640,000  tons  a  month.  This  would  correspond  to  a 
reduction  of  two-thirds  in  the  bread  ration.  The  stocks  on 
February  1  should  have  been  in  the  neighborhood  of  10,- 
000,000  tons,  if  the  prewar  consumption  had  occurred.  The 
stocks  actually  found  were  4,800,000  tons.  Such  a  manifestly 
impossible  situation  could  have  had  but  one  or  several  of 
five  explanations: 

The  carry-over  was  exaggerated. 

The  bread  consumption  was  collossal. 

Much  bread  grain  was  fed  to  domesticated  animals. 

Stocks  were  concealed. 

The  crop  estimates  were  greatly  exaggerated. 

The  first  really  falls  under  the  fifth,  since  it  was  a  statistic 
cal  and  not  an  inventoried  carry-over. 
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The  failure  to  find  in  the  inventory  of  February,  1915,  even 
half  of  the  stocks  that  statistically  ;^ould  have  heen  in  hand, 
caused  a  profoiind  sensation  in  the  classes  in  Germany  that 
were  permitted  to  know  Uie  facts.  It  was  clear  that  the 
whole  structure  of  the  report  of  the  Eltzbacher  Commission 
was  undermined,  and  that  the  food  program  of  the  na- 
tion rested  on  faith  rather  than  on  fact  A  number  of 
scientists  (prominent  among  them  Ballod)  thereupon  came 
into  the  open  with  the  charge  that.the  crop  estimates  of  the 
empire  presented  exaggerated  figures,  as  had  indeed  been 
previously  alleged.  Von  Braun  could  find  no  evidence  that 
the  total  supplies  of  bread  grain  available  for  the  year 
(crop+carry-over+ import )  were  over  12,400,000  tons,  in- 
stead of  the  official  15,200,000  tons.  Twelve  million  four 
hundred  thousand  minus  4,800,000  leaves  7,600,000  tons  con- 
sumed or  disappeared  in  five  and  one-half  months,  a  figure 
considerably  less  than  10,400,000  tons,  but  still  large  enough 
to  constitute  a  puzzle  as  difficult  to  the  statistician  as  it  was 
painful  to  the  consumer.  Xo  one  could  pretend  that  the  con- 
sumption of  bread  in  the  fall  of  X914  was  greatly  above  nor- 
mal. There  was  much  Christmas  feasting  in  Germany  in 
1914,  in  anticipation  of  victory  in  1915;  but  it  was  not 
feasting  with  bread.  N^o  evidence  could  be  adduced  tending 
to  indicate  concealment  of  material  amounts  of  grain-  There 
remained  but  two  explanations.  The  crop  estimates  were 
glaringly  exaggerated;  or  immense  amounts  of  wheat  and 
i^e  had  l>een  fed  to  domesticated  animals. 

The  Government  felt  itself  compelled  to  secure  more  re- 
liable data,  since  a  rationing  could  not  be  programed  and 
established  on  stocks  that  did  not  correspond  in  bags  and 
bins  to  the  figures  on  paper.  They  restored,  in  1915,  the 
reporting  by  communal  authorities  and  indeed  doubled  this. 
One  forecast  was  done  by  the  communal  authorities  just 
before  the  harvest;  a  second  estimate  was  made  just  after 
the  harvest.  The  estimates  of  the  aghcultural  experts  of 
the  several  States  were  carried  out  in  November.  In  1917 
a  fourth  estimate  vias  added,  made  late  in  the  fall  by  ex- 
perts of  the  Imperial  Grain  Department,  that  had  charge 
of  the  mobilization  of  the  grain  for  purposes  of  distribution 
according  to  the  program  of  the  military  forces  and  of 
the  food  controller.    The  Imperial  Grain  Department  has 
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carefully  worked  over  the  estimates  of  the  years  1915,  1916, 
1917,  and  1918,  and  the  result  of  this  survey  was  expressed 
in  the  statement  that  the  most  reliable  estimate,  the  one 
whose  figures  could  bo  duplicated  in  actual  grain,  was  the 
preharvest  forecast  of  the  communal  authorities.  Thus  was 
vindicated,  after  two  decades,  the  reporting  system  of  the 
communal  authorities  discredited  in  the  'SOs  by  Agrarian 
politicians. 

The  foUowing  specific  considerations  have  been  advanced 
.  indicating  that  the  estimates  of  former  years  were  exag- 
gerated. 

The  prewar  consumption  of  bread  and  flour  in  Germany, 
as  determined  by  milling  statistics  and  study  of  the  habits 
of  the  people,  was  not  over  S60  pounds  of  grain  per  capita 
per  year.  The  prewar  consumption  of  bread  grains  was 
at  the  rate  of  something  over  900,000  tons  per  month.  Such 
a  higher  consumption  (520  pounds)  as  would  explain  the 
utilization  of  the  yields  of  wheat  and  rye  reported  during 
the  past  20  years  has  eluded  all  detection  and  has  never 
existed. 

The  milling  statistics  leave  an  enormous  gap  between 
grain  and  flour.  In  the  years  190&-1910  the  crops  of  wheat 
and  rye  were  given  as  30,550,000  tons.  The  import  was 
5,090,000  tons;  tiie  export  1,970,000  Uaa.  Three  million  tons 
were  subtracted  for  seed.  That  left  as  supply  30,670,000 
tons,  regarding  the  i^rry-over  from  1907  and  into  1910 
as  a  stand-off.  During  those  two  years  the  mills  ground 
21,860,000  tons,  leaving  unaccounted  for  8,810,000  tons,  or 
29  per  cent.  In  the  year  1912-13,  10,930,000  tons  passed 
through  the  mills.  The  demonstrable  utilization  of  wheat 
in  this  cotmtry,  as  pointed  out  to  the  German  Government 
by  Ballod  in  1915,  accounts  for  97  per  cent  of  the  crop  figure 
for  wheat. 

In  1907  the  German  Government  carried  out  a  special 
survey  of  acreage  under  cultivation,  an  actual  piece-by-piece 
count  and  estimate.  This  yielded  the  figure  24,900,000  hec- 
tares. The  figure  for  the  same  year  for  cultivated  acreage 
used  for  basis  of  crop  reports  was  26,100,000  hectares.  A 
tabulation  carried  out  in  1915  again  gave  results  materially 
lower  than  tiiose  iised  by  the  crop  reporters.  A  card  index 
system  is  now  in  nse. 
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France  clung  to  the  old  method  of  communal  crop  re- 
porting. Contrasting  the  progress  of  growing  of  grain 
during  the  last  decades,  we  find  that  in  France  the  acreage 
has  fallen,  from  1880  to  1913,  from  14,200,000  to  13,800,000 
hectares,  while  the  yield  has  increased  from  15,200,000  to 
16,966,000  tons,  a  gain  of  15  per  cent.  In  Germany  the 
acreage  has  increased  from  13,500,000  to  14,400,000  hectares, 
while  the  yield  has  Increased  from  14,030,000  to  27,330,000 
tons,  a  gain  of  82  per  cent.  With  all  appreciation  for  Gier- 
man  agriculture  the  increase  is  so  large  as  to  awaken  distrust. 
Statistical  grain  has  always  been  tangible  in  France  but  not 
tangible  in  Germany. 

In  Germany  a  ton  of  phosphate  was  supposed  to  increase 
the  jneld  of  grain  5  tons,  of  potatoes  8  tons.  In  France  the 
increase  in  yield  per  ton  of  phosphate  was  reported  as  1  ton 
for  grain  and  2.5  tons  for  potatoes.  The  contrast  again 
awakens  distrust. 

The  official  explanation  first  ^ven  for  the  disappearance 
of  wheat  and  rye  in  1914  ran  to  the  effect  that  it  had  been 
fed  to  domesticated  animals.  There  was  without  question 
some  feeding  to  animals,  because  the  customary  supply  of 
barley  from  Kussia  was  wanting.  But  the  amount  was  much 
more  than  could  be  thus  accounted  for;  and  in  any  event 
this  explanation  can  not  avail,  because  the  dilemma  of  the 
statistical  hiatus  was  the  same  before  the  war.  Up  to  1906 
it  might  have  been  assumed  that  material  amounts  of  wheat 
and  rye  outside  of  the  tailings  (the  tailings  of  rye  were  com- 
monly stated  to  constitute  10  per  cent  of  the  crop)  were  fed 
to  swine  because  of  price  relations.  But  in  1906  the  import 
duty  on  barley  was  lowered  to  13  marks  per  ton  and  that  on 
rye  raised  to  50  marks  per  ton.  The  result  was  to  create  dis- 
parity between  the  prices  of  rye  and  barley  and  stimulate 
the  growing  of  rye.  During  the  five  years  before  the  war 
the  mean  price  of  barley  was  some  25  to  30  per  cent  below 
that  of  rye.  As  a  result  Germany  became  a  rye-exporting 
and  barley-importing  state.  It  is  folly  to  assume  that  be- 
tween 1906  and  1914  the  peasant  fed  high-priced  rye  to  swine 
and  sold  cheap  barley.  The  normal  import  of  feed  barley 
and  maize  before  the  war  was  not  over  350,000  tons  per 
month;  but  during  the  fall  months  of  1914  the  grain  that 
disappeared  was  almost  three  times  that  amount.  The  dis- 
crepancy in  the  figures  existed  before  1906.    It  continued 
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from  that  date  until  the  onset  of  the  war.  It  persisted  until 
the  introduction  of  a  different  method  of  crop  reporting. 
Only  one  explanation  remains :  The  crop  yields  were  exag- 
gerated. 

What  has  been  said  of  rye  applies  to  wheat  with  still 
greater  force.  The  milling  statistics  are  kept  separate  for 
wheat  and  rye.  According  to  the  statistics  for  crop,  import, 
and  milling  of  wheat  in  the  two  years  1908-9  and  1909-10, 
3,600,000  tons  of  wheat  remained  xmaccounted  for.  To  state 
that  Germany  raised  and  imported  wheat  to  feed  to  domes- 
ticated animals  in  any  volume,  beyond  the  tailings,  is  absurd. 

It  is  the  general  view  now  stated  in  official  and  scientific 
journals  that  the  prewar  reports  of  grain  yields  were  at 
least  10,  possibly  at  times  15,  per  cent  too  high.  In  a  memo- 
randum presented  by  the  Food  Administration  of  the  present 
German  Government  to  the  American  Relief  Administration 
occur  the  following  words:  "  The  November  estimate  of  the 
Imperial  Statistical  Bureau  was  in  peace  times  demonstrably 
much  too  high." 

What  has  been  stated  for  wheat  and  rye  holds  in  like 
manner  for  barley,  oats,  and  the  fodder  roots.  When  the 
imported  feeding  stuffs  were  no  longer  available,  the  peas- 
ants found  that  they  did  not  possess  over  85  to  90  per  cent  of 
the  feed  grains  that  statistically  they  were  supposed  to 
possess.  The  army  requisitions  of  feed  grains  were  based 
on  the  crop  reports.  Thus  the  peasants'  stocks  were  con- 
tracted from  both  directions. 

The  situation  is  statistically  not  so  clear  for  potatoes,  but 
it  is  agreed  that  the  prewar  figures  for  the  potato  crop  must 
have  been  15  per  cent  too  high.  The  following  table  con- 
tains rounded  figures  for  the  average  crops  and  utilization: 
Average  crofif  nnd  wtilf^affom  0/  potatoet  *n  Germani/. 


Ose. 

and' WIS.' 

ToiH. 
«,  300,000 
10,000,000 
S,  000,000 
14,000,000 
19,  GOD,  000 

Tow. 

3,300,000 

TTmn./(«..l 
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When  one  compares  the  data  in  this  table  and  recalls  the 
enormous  ajnounts  of  concentrates  that  Germany  used  to 
import  (barley,  maize,  oil  seeds,  oil  cake,  mill  feed),  it  is 
clear  that  the  figure  representing  the  exaggeration  in  the 
crop  report  must  lie  largely  in  the  amount  recorded  as  de- 
voted to  domesticated  animals.  The  elucidation  now  usually 
advanced  in  Germany  to  explain  the  exaggerated  figures  is 
that  the  experts  of  the  agricultural  d^artments  of  the  sev- 
eral States,  accustomed  to  operations  on  efficient  estates, 
judged  all  productions  per  hectare  by  those  to  which  they 
were  accustomed.  The  Socialists,  however,  are  not  disposed 
to  dwiy  that  the  figures  were  padded  for  political  purposes, 
in  order  to  bolster  up  the  program  of  the  Agrarian  party. 

In  foreign  nations  the  revelation  that  the  German  crop 
reports  have  been  exa^erated  for  nearly  a  quarter  of  a  cen- 
tury will  arouse  two  reflections.  To  the  scientifically  minded 
the  statistical  confusion  that  has  been  introduced  through 
the  use  of  the  official  German  figures  is  appalling.  To  the 
practical  farmer,  however,  as  well  as  to  the  student  of  agri- 
culture, the  reflection  will  linger  that  it  was  upon  thes» 
exaggerated  crop  reports  that  German  propaganda  for 
potash  was  largely  based. 
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COMBATING  animal  disease  is  a  stni^e  against  unseen 
enemies.  Their  attacks  are  felt  in  livestock  losses,  and 
even  when  results  are  not  fatal  to  animals  there  is  nearly 
always  a  setback  in  production,  growth,  vitality,  or  all  of 
these  combined. 

So  swift  and  persistent  are  the  attacks  of  many  contagious 
diseases  that  after  the  appearance  of  visible  symptoms  little 
can  be  done  to  save  the  infected  animals.  The  owner  of 
such  stock  is  stout-hearted  indeed  if  he  accepts  his  reverses 
and  endeavors  to  recoup  the  loss  in  the  face  of  dangers  from 
amilar  attacks.  Most  live-stock  men  are  coura^ous, 
accustomed  to  taJte  risks,  and  ready  to  grapple  with  prob- 
lems as  they  arise.  But  without  ijie  assistance  of  various 
weapons  of  science  developed  during  the  last  few  decades, 
farmers  and  stockmen  would  necessarily  be  on  the  defensive 
continuously.  They  would  pay  toll  to  one  disease  or  another 
in  the  futile  hope  that  each  loss  would  be  the  last. 

SCIENCE  MAKES  AGGRESSIVE  ACTION  POSSIBLE. 

Fortunately,  veterinary  science,  based  on  experimental 
work  and  research,  has  reversed  the  nature  of  the  contest. 
A  knowledge  of  methods  of  combating  the  unseen  foe 
enables  sanitary  officials  and  persons  engaged  in  the  hve- 
fitook  industry  to  take  the  aggressive.  FubUc  opinion  on  the 
control  of  these  diseases  also  has  given  added  impetus  to  the 
work. 

Stockmen  familiar  with  the  trend  of  the  industry  know 
that  as  herds  and  flocks  increase  to  meet  human  require- 
ments, the  control  of  disease  becomes  a  greater  problem. 
More  than  that,  the  tendency  toward  an  increased  number 
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of  live  stock  throughout  the  country  introduces  a  danger  of 
infection  much  greater  than  when  interchange  of  animals 
was  mostly  local.  Congress  and  most  State  legislatures 
have  supported  disease-control  work  in  a  tangible  way  by 
voting  funds  for  conducting  systematic  campaigns  of  eradi- 
cation. Bureau  of  Animal  Industry  records  and  reports 
from  States  furnish  evidence  of  encouraging  progress  in  the 
work;  and  the  results  point  to  the  value  of  handling  prob- 
lems in  disease  eradication  on  a  Nation-wide  scale  wherever 
possible.     There  are  several  reasons. 

js-K^  /gg?    j&eo    /9yp.    /sa?   /S90    /ago    as^o    /aso 


^/?f£- 


Eradication  of  Contagious  Plcuropneumoiiia. 


While  inspection  and  regulation  are  valualde  "safeguards 
in  checking  the  spread  of  infectious  diseases,  the  most  satis- 
factory solution  is  eradication  from  the  entire  country,  fol- 
lowed by  suitable  methods  of  preventing  reinfection.  In  the 
case  of  some  diseases,  such  as  hog  cholera,  in  wliich  the 
source  of  infection  is  often  very  difficult  to  trace,  complete 
eradication  is   a  baffling  problem.    There   is  now   being 
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waged,  however,  a  series  of  aggressive  country-wide  cam- 
paigns against  the  most  important  live-stock  diseases,  with  a 
view  to  their  ultimate  wiping  out. 


Eradication  oE  Cattle  Scabies. 

NtailyaiM-haUolUuUnlMdBtsMwraBfleeteilliiigae.    Eradkstkin la nnrl; complMsd. 

PROGRESS  SHOWN  IN  CHARTS. 

The  accompanying  charts  give  live-stock  owners  a  com- 
prehensive knowledge  of  progress  in  disease  eradication. 
Based  on  official  records  covering  a  term  of  years,  these  charts 
show  clearly  that  disease  control  and  eradication  are  not 
hopeless  tasks.  Following  is  a  brief  statement  regarding  the 
prevalence  or  absence  of  the  more  important  animal  diseases 
in  the  United  States  and  in  the  world  at  the  end  of  the  fiscal 
year  which  dosed  June  30,  1919. 
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African  horse  sickness.— As  the  name  mdicates,  this  is  & 
horse  disease  found  principallj  in  Africa.  The  principal 
symptoms  are  extensive  watery  swellings  and  hemorrhage  of 
internal  oi^ans.  About  one-third  of  the  affected  animals 
die. 

/^y   j9ca    <i^o    /a^?    /9^    /9/e    /9/s  /aa? 


Eradication  of  Sheep  Scabies. 

The  task  oCtTHlng  the 'Culled  BtaUs  tram  thbdlaeawlt  more  than  nloe-tenaiioainplata. 

Foot^and-Tnovih  disease. — This  is  a  highly  infectious  dis- 
ease affecting  cattle  and  swine  principally,  but  also  attaclc- 
ing  other  animals  and  even  people.  The  principal  symp- 
toms are  blisters  on  the  feet,  mouth,  and  teats,  a  feverish 
condition,  and  (in  dairy  cows)  caked  udders.  When  inter- 
nal oi^ans  are  affected,  which  is  particularly  the  case  with 
calves,  the  disease  usually  is  fatal. 

Lymphan^Hs  {tdceraHve  and  epieooiie). — These  two  forms 
of  lymphangitis,  caused  by  two  different  organisms,  are  very 
contagious  and  hard  to  cure.    Although  absent  from  the 
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United  States,  they  have  been  a  veritable  menace  since  the 
•war,  owing  to  their  prevalence  among  the  horsee  used  in  the 
war  areas  of  Europe.  Special  regulations  were  issued  gov- 
erning the  inspection  and  quarantine  of  hoises  entering  the 
United  States  from  Europe.  These  appear  to  have  been 
effective  thus  far  in  preventing  these  infections  from  reaching 
our  shores. 


jS?^ 


twr 


EndiGsUm  of  Bovine  Tubeiculoria  in  Dutrict  of  Columbia. 

itlnlSlO.wIiantba 


3£dl  de  Caderaa. — This  disease  affects  horses  principallj, 
producing  a  weakness  of  the  hind  parts,  with  staggering  gait 
and  finally  paralysis.  Mai  de  Caderas  exists  chiefly  in  the 
northern  and  cenlral  portbns  of  South  America,  and  in  cer- 
tain districts  of  Brazil  it  has  caused  the  complete  annihila- 
tion of  the  horse  stock. 

CatUe  farcy. — ^This  is  a  chronic  disease  of  cattle  occurring  in 
France  and  the  West  Indies.  It  is  characterized  by  nodular 
swellings  in  the  skin,  which  spread  te  the  glands  and  finally 
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Extent  of  CoopeMtive  TuborculaBis-Endic&tion  Work  in  the  United  States. 
Tbs  chut  ibowi  the  Incraulng  numbir  ot  biti*  onder  nipcrrliloiL 
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Eradication  of  Cattle  Ticks. 

£vai7  ;aar  itnce  19M  tias  shown  prognss. 
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the  viacera,  proving  fatal  within  a  year.  While  resembling 
the  farcy  of  horses,  it  is  caused  by  an  entirely  different  genu 
and  should  not  be 

confused  with  the  ■* 

external  skin  form 
of  glandeis.  For- 
tunately, it  has 
never  been  intro- 
duced into  this 
country. 

MdUa  fever. — 
Malta  fever  is  a 
disease  of  goats, 
and  has  been  found 
occasionally  in  the 
southern  part  of 
the  United  States 
near  the  Mexican 
border.      The  dia-    g 


ease  is  serious  prin- 
cipally because  it 
also  affects  people. 
Malta  fever  is 
scarcely  known  in 
the  United  States, 
though  it  was 
found  at  a  quar- 
antine station  in 
1905  in  a  herd  of 
goats  which  were 
imported  from  the 
Island  of  Malta 
and  entered  at  the 
port  of  New  York. 
The  disease  was 
stamped  ont  in 
quarantine. 

In  1912  it  had 
gained  some  head- 
way when  discov-  """"■ 
ered  in  goats  near  the  Mexican  border.  In  this  instance 
the  disease  was  introduced  in  goats  Imported  from  Mex- 
ico.     By   means   of   vigorous  quarantine  methods   it   was 


Suppression  of  Foot-and -Mouth  Disease. 

InlSTO,  lB§a,and  18B1  onl;  aCew  head  wen  lulKl«l;lnlKa, 
1,713  were  [aleded;  in  !««-«,  3,01$:  u>d  In  1914-IDlS,  77,M0 
irtn  ilaugbUred.    Tb*  Cnlted  Stata  la  noir  frea  tram  th* 
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confined  to  limited  areas  of  the  Southwest  adjacent  to  the 
Me  xican  border  an  d 
eradicated. 

Nagana. —  This 
scoui^e  is  caused 
by  the  bite  of  the 
tsetse  fly  and  gen- 
erally is  fatal.  It 
is  more  prevalent 
in  the  central  and 
southern  parts  of 
Africa,  where  on 
occasion  it  has  an- 
nihilated the  cattle 
of  entire  districts 
and  has  affected 
horses  and  other 
§  animals     also. 

^  Therefore,   nagana 

$  is  one  of  the  moat 

X  destructive  of  ani- 

^  mal    diseases.      It 

^  is    excluded    from 

^  the  United  States 

^  by     quarantine 

methods. 

Pleuropnewnonia 
or  lung  plague. — 
This  higUy  con- 
tagious disease 
causes  heavy  losses 
among  the  bovine 
species.  It  was 
stamped  out  of  the 
United  States  in 
the  early  nineties 
and  ever  since  has 
been  excluded. 
ExteDt  of  Hog-Cholera  LoGMB.  Rinderpest.  — 

ImmunlattlDnbjMiiiiDpraTaiits  rcoumnoe  olsnlouj        Sometimes   Called 

outbTMktoithtput.  cattle  plague,   this 

acute,  infectious  disease  attacks  the  bovine  species,  causing 
heavy  losses.  The  digestive  organs  mainly  are  involved. 
Binderpest  exacts  a  heavy  toll  among  cattle  in  Rtissia,  South 
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Africa,  Asia,  and  the  Philippmes,  but  has  never  reached  this 
country. 

Surra.— This  scourge  is  a  fever  affecting  priucipallj  horses, 
asses,  and  mules.  It  causes  watery  swetliogs  and  is  usually 
fatal.  The  disease  is  common  in  the  Philippines  and  India. 
No  satisfactory  treatment  is  known.  Surra  has  never  been 
known  to  exist  among  live  stock  in  the  United  States  and  is 
excluded  through  rigid  quarantine.  In  1900  one  outbreak 
was  halted  at  a  Federal  quarantine  station  where  imported 
Indian  cattle  showing  the  infection  had  been  received.  All 
the  infected  animals  were  promptly  slaughtered  and  burned, 
while  the  remainder  of  the  herd  was  kept  carefully  isolated 
until  all  danger  had  passed. 


Anthrax. — Anthrax  now  exists  in  the  United  States  chiefly 
in  isolated  cases.  It  may  be  prevented  with  certainty  by 
the  vaccination  of  susceptible  animals  with  anthrax  vaccines. 

Blackleg. — Blackleg  is  a  disease  affecting  calves  principally, 
and  may  be  prevented  by  vaccination  with  blackleg  vac- 
cines. 

Dourine. — Dourine,  a  disease  affecting  the  reproductive 
oi^ans  of  horses,  exists  to  a  limited  extent  principally  among 
the  animals  of  Indian  i  aservations  in  New  Mexico  and  Ari- 
zona. Eradication  work  is  limited  by  the  fact  that  most 
of  the  animals  affected  are  wild  ponies.  The  disease  has 
only  occasionally  been  found  among  horses  on  farms  and  it 
was  then  confined  to  a  few  farms  in  four  or  five  Western 
States. 

Glanders. — This  disease,  which  affects  horses  and  mules,  is 
readily  detected  by  several  tests  and  is  now  under  reasonably 
effective  control.  Either  the  blood  test  or  the  mallein  test 
may  be  used. 

IMPOBTANT  CONTAQIOUS  DISEASES  NOW  BEINO  CONTEOLLED. 

The  principal  diseases  now  affecting  live  stock  in  the 
United  States  and  which  are  a  serious  menace  to  the  in- 
dustry are  hog  cholera,  tuberculosis,  Texas  or  tick  fever, 
contagious  abortion,  cattle  scab,  and  sheep  scab.  Nation- 
wide efforts  against  all  these  diseases  have  been  in  progress 
for  a  number  of  years,  with  the  results  shown  in  the  charts. 
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Cattle  scab  and  sheep  scab  have  been  eradicated  almost 
entirely  from  the  comitrj  at  large,  although  these  diseases 
are  still  serious  in  limited  areas.  Eradication  of  cattle  ticks, 
which  cause  tick  fever,  appears  likely  to  be  completed  about 
1923. 

Hog  cholera  may  be  controlled  with  asswance  by  the  use 
of  anti-hog-cholera  serum  inoculated  simultaneously  with 
hog-cholera  virus. 

Tuberculosis  in  live  stock  may  be  detected  with  reasonable 
certainty  by  the  proper  application  of  the  tuberculin  test. 
There  are  three  principal  tuberculin  testa— the  subcutaneous, 
the  intradermal,  and  the  ophthalmic — which  may  be  used 
alone  or  together. 

Contagious  abortion  is  best  controlled  by  sanitary  meas- 
ures, when  combined  with  proper  herd  man^ement,  and 
each  year  recently  has  added  to  a  knowledge  of  the  best 
methods  for  preventing  the  spread  of  this  <^ease. 

Briefly,  the  general  control  of  contagious  animal  diseases 
at  the  close  of  1919  presents  an  encouraging  outlook.  The 
importance  of  sanitation  on  farms  where  live  stock  is  kept 
can  not  be  too  strongly  emphasized,  since  without  suitable 
places  for  the  infection  to  harbor,  practically  all  the  diseases 
are  eradicated  more  rapidly,  with  greater  ease,  and  at  less 
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By  John  R.  Habwell, 
Bfnior  Dralnaffe  Engineer,  Bureau  of  Public  Roadt, 

A  FEW  YEARS  AGO  almost  every  farm  neighborhood 
had  one  or  two  immigrants  who  had  learned  ditch- 
ing "  in  the  old  country."  Seemingly  without,  effort  they 
cut  uniform  slices  of  soil  with  the  customary  long,  narrow- 
bladed  tiling  spades,  and  with  the  regularity  of  clockwork 
laid  the  excavated  material  in  rows  on  the  ditch  hanks. 
Experienced  ditchers,  however,  are  fast  becoming  rare,  and 
the  shortage  in  most  sections  of  even  unskilled  labor  has 
put  a  serious  check  on  trenching  by  hand. 

The  lack  of  experienced  men  willing  to  do  drainage  ex- 
cavation has  resulted  in  the  development  of  tile -trenching 
machines  operated  by  steam  or  gasoline  engines  for  digging 
the  trench  to  the  required  depth  at  one  passage.  Trenching 
machines  of  this  type  are  expensive  and  represent  an  invest- 
ment in  equipment  larger  than  the  individual  farmer  usually 
can  afford  to  make  when  the  amount  of  work  that  he  will 
have  for  the  machine  is  considered.  The  machines  will  com- 
plete the  drainage  work  on  the  average  farm  in  a  compar- 
atively short  time  and  with  a  minimum  of  expenditure  of 
labor.  When  cultivated  fields  are  to  be  drained,  rapidity 
of  construction  is  of  considerable  importance,  as  frequently 
work  can  be  dona  for  only  a  short  period  during  the  spring 
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and  fall  when  crops  are  not  growing  on  the  land.  It  is 
usually  advisable  to  utilize  the  services  of  a  contractor  who 
owns  a  machine  of  snitiible  type,  if  available.  In  most  com- 
munities, however,  such  a  contractor  is  not  available.  If 
the  work  is  to  be  done  it  becomes  necessary  to  secure  a  suit- 
able trenching  machine.  The  most  economical  method  of 
doing  this  is  for  a  number  of  farmers  to  unite  and  purchase 
the  machine  jointly.  This  can  be  done  with  the  cooperation 
of  the  local  farm  buieau  of  county  agent,  or  independently. 
Exj)erience  with  organizations  for  other  purposes  has  shown 
that  where  a  cooperative  organization  of  this  character  is 
undertaken  it  is  essential  to  the  success  of  the  enterprise 
thai  control  be  placed  in  a  small  board  of  directors,  prefer- 
ably not  more  than  three  or  five. 

In  the  spring  of  1919  the  farmers  in  the  community  of 
Hall,  Ontario  County,  N.  Y.,  held  a  meeting  to  decide  on 
some  way  to  get  their  farm  drains  constructed.  It  was 
decided  that  "  the  only  satisfactory  way  to  get  their  ditch- 
ing done  was  to  form  a  small  company  and  purchase  a  tile- 
trenching  machine  to  be  operated  in  that  vicinity,"  and  the 
ditcher  committee  that  was  appointed  entered  into  a  con- 
tract to  buy  a  power  trenching  machine.  It  is  an  interesting 
coincidence  that  this  pioneer  move  in  community  ownership 
of  trenching  machinery  took  place  near  the  point  where,  in 
1835,  John  Johnston  laid  the  first  drain  tile  in  the  United 
States.  A  number  of  Mr.  Johnston's  methods  are  still  fol- 
lowed in  the  locality,  such  as  the  use  of  small  tile  (2  to  3 
inch)  for  laterals  and  close  spacing  of  laterals. 

The  community  machine  was  adopted  because  no  other 
satisfactory  method  of  construction  could  be  had.  No  hand 
labor  was  available,  no  local  contractors  with  machines,  and 
the  State-owned  machine  had  the  whole  county  to  cover 
and  could  not  work  on  an  individual  farm  longer  than  six 
working  days  of  10  hours  each  in  any  one  year.  The  sole 
idea  of  the  State-owned  machines  is  held  to  be  "  demonstra- 
tion," while  these  people  were  satisfied  with  what  demon- 
strations they  had  seen  and  wanted  some  completely  con- 
structed tile  drainage  systems  on  their  farms. 

The  farmers  most  interested  in  the  acquisition  of  the  ma- 
chine formed  the  Seneca  Power  Ditching  Co.,  with  five  mem- 
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Two  Metbods  of  Ditching  and  Land  Benefited  by  Dralnaee. 
A.  CbetTT  orchard  on  Jaboston  farm.    The  land  was  tlle-dmlned  between  1S33 
and  18S0.     B.   Community  trencblni  machine  at  Ball,   N.   7.     C.  Cutting 
trench  with  ditching  atiade. 
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bers,  each  having  an  equal  ahare  in  the  machine.  Each 
member  had  wet  land  he  wished  to  drain. 

Besides  the  duties  usually  appertaining  to  the  respective 
offices  the  work  was  divided  among  the  officers  and  members 
of  the  company  as  follows:  President,  in  charge  of  labor  on 
the  machine;  secretary,  in  charge  of  repairs;  treasurer,  as- 
sists secretary;  schedule  man,  schedules  the  farms  and  meas- 
ures work;  viewer,  inspects  new  projects  and  supplies  gen- 
eral information  to  new  clients. 

It  must  be  understood  that  these  men  are  farmers  and  do 
this  work  in  connection  with  the  trenching  machine  during 


TrencblDg  Macblae. 
Near  view  of  dlgglns  ffbeel  showing  earth  chote, 
trenching  Ebleld,  aad  cbalD  Idlcra. 

time  which  must  be  taken  from  their  farm  duties.  A 
skilled  machine  operator  with  some  initiative  is  therefore  of 
great  assistance  in  conserving  the  owner's  time.  There  is 
usually  enough  work  around  the  machine  to  keep  a  helper 
busy. 

The  machine  is  shown  on  page  81.  It  will  dig  a  trench 
15  inches  wide  and  5J  feet  deep,  and  is  operated  by  a  25- 
horsepower  gasoline  motor  of  four  cylinders.  When  the 
picture  was  taken  earth  was  being  discharged  on  both  sides 
of  the  trench  by  the  use  of  a  chute,  in  the  shape  of  an  in- 
verted V,  placed  inside  the  cutting  wheel,  under  the  point 
of  discharge  from  the  buckets.  A  near  view  of  one  side  of 
this    device    is   given,   showing   the   digging   wheel   raised 
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(p.  82).  The  farmers  much  prefer  to  have  the  excavated 
earth  delivered  at  both  sides  of  the  trench,  since  it  makes 
back  filling  easier.  See  also  page  84,  where  both  sides  of 
the  chute  are  shown. 

This  company  uses  a  very  interesting  time  saver,  in  the 
form  of  a  fuel  wagon  which  is  towed  by  the  machine  when 
on  the  road.  As  soon  as  a  new  job  is  reached  the  wagon  is 
detached  and  parked  beside  the  road.  A  local  agent  of  an 
oil  company  has  a  conti-act  to  keep  the  gasoline  drums 
fiUed  and  supplies  the  ditcher,  no  matter  where  it  moves. 
Since  the  radius  of  operation  decided  upon  was  only  3  miles, 
with  the  village  of  Hall  as  the  center,  the  tank-wagon 
driver  has  little  difficulty  in  keeping  track  of  the  trenching 
machine.  This  is  a  great  convenience  to  the  owners,  since 
the  operator  signs  for  the  amount  of  gasoline  at  each  delivery, 
r.nd  the  monthly  bill  is  rendered  to  the  ditching  company. 

This  company  does  not  undertake  any  part  of  the  tile 
lajdng.  The  charges  for  work  are  20  per  cent  higher  than 
for  similar  work  by  the  State  machine  (see  p.  86) ,  but  as  the 
limit  for  work  per  individual  in  any  one  year  is  1,000  rods, 
and  the  systems  are  smalt,  a  farmer  can  complete  his  drain- 
age at  the  first  attempt,  if  he  so  desires. 

Another  effort  on  the  part  of  landowners  to  get  drains 
installed  resulted  in  the  formation  of  the  Warren  County 
Ditching  Co.,  which  was  incorporated  in  1916  under  the 
laws  of  Pennsylvania.  The  charter  of  the  company  con- 
tains 20  names.  This  company  bought  the  smallest  type 
of  power  machine  on  the  market,  made  to  cut  a  trench 
llj  inches  wide.  Most  of  the  soil  in  this  section  is  extremely 
stony  (p.  84),  and  some  doubt  exists  as  to  the  advisability 
of  attempting  to  use  this  type  of  machine  under  such  condi- 
tions. The  power  was  furnished  by  a  single-cylinder  gaso- 
line engine  of  14  horsepower.  From  the  outset  the  opera- 
tion of  the  machine  seems  to  have  been  beset  by  mishaps. 
Trouble  was  experienced  in  keeping  a  good  operator  with 
the  machine.  A  larger  machine  would  at  least  have  had 
more  power  and  the  additional  size  would  have  permitted 
it  to  withstand  greater  shocks.  Numerous  breakdowns  oc- 
curred, with  consequent  delays  while  waiting  for  delivery  of 
repair  parts.  The  view  shows  the  machine  in  a  field  where 
it  had  be^i  all  summer.    The  use  of  the  field  was  lost  for 
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that  season  because  it  was  not  desired  to  ruin  the  crop  with 
a  number  of  trenches  cut  across  the  field.  The  rocky  nature 
of  the  soil  is  shown  to  the  left  of  the  trench  in  the  picture. 
The  machine  has  stood  in  this  position  so  long  that  weeds 
have  grown  and  obstructed  the  view  of  the  spoil  bank  and 
trench.  With  a  competent  operator  this  machine  would 
undoubtedly  have  given  satisfaction  if  used  in  a  soil  free 
from  rocks. 

STATE-OWNED  MACHINES. 

The  boldest  st«p  in  farm  drainage  construction  that  has 
been  taken  in  a  number  of  years  was  the  purchase  of  three 
traction  trenching  machines  by  the  New  York  Food  Supply 
Commission  in  1917.  This  was  done  as  a  war  measure. 
The  next  year  the  work  was  taken  over  by  the  New  York 
State  Food  Commission,  and  10  additional  machines  were 
purchased.  To  these  were  added  2  machines  connected  with 
the  New  York  State  College  of  Agriculture.  The  State 
commissions  spent  about  $50,000  on  machines.  The  10  ma- 
chines supplied  in  1918  were  delivered  at  intervals,  the  last 
one  having  been  put  to  work  about  the  1st  of  September. 
During  1918  the  machines  worked  on  IM)  farms  and,  it  is 
reported,  cut  about  40,000  rods  of  treiich,  which  ia  estimated 
to  be  sufficient  to  benefit  approximately  12,529  acres. 

These  machines  were  placed  with  the  county  farm  bureaus, 
which  executed  contracts  for  the  season  in  which  they  agreed 
to  cut  5,000  rods  of  tile  ditch,  and  also  to  pay  the  State  a 
rental  of  10  cents  per  rod  for  every  lineal  rod  of  trench  cut. 
No  county  was  to  have  more  than  one  machine.  The  ma- 
chine was  to  be  put  in  good  repair  at  the  end  of  the  season 
at  the  expense  of  the  farm  bureau  using  it.  A  standard 
price  for  trenching  by  State  machines  is  fixed  at  the  begin- 
ning of  each  season. 

The  farmers  had  to  contract  in  writing  with  their  farm 
bureaus  for  the  trenches  they  wished  cut.  It  was  agreed 
that  the  finished  work  should  be  left  as  near  to  grade  as  the 
operator  could  manipulate  the  machine,  the  farmer  agreeing 
to  t«raove  fast  stones,  true  up  the  bottom  of  the  ditch  to 
grade-where  necessary,  and  lay  the  tile.  The  farmer  was 
also  expected  to  haul  repair  parts,  gasoline,  and  other  sup- 
plies needed  for  the  machine.  In  some  instances  the  machine 
operator  and  his  assistant  were  boarded  by  the  farmer. 
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The  peace-time  operation  of  these  machines  is  under  Uie 
direction  of  the  Department  of  Farms  and  Markets  of  New 
York  State. 

The  scale  of  prices  in  force  during  the  year  1919  is  based 
on  the  lineal  rod  of  ditch,  15  inches  wide,  and  varies  with 
the  depth  as  follows: 

Pricei  tor  digging  ditche»  u)ith  Slate-ovmei  machines  in  New 
York,  1919. 
Depth.  Per  rod. 

2  feet  6  inches  or  less $0-  55 

2  feet  6  inches  to  3  feet . ,65 

3  feet  to  3  feet  6  inches' ,80 

S  feet  6  Inches  to  4  feet 1.09 


l.BO 

Since  these  prices  are  based  on  actual  cost  plus  a  rental  of 
10  cents  per  rod  for  all  depths  a  fair  idea  of  the  average 
costs  can  be  had  by  deducting  the  rental  from  the  above  fig- 
ures. Considerable  quantities  of  stone  were  encountered 
by  most  of  the  machines,  which  caused  a  number  of  breaks 
and  made  a  high  repair  biU.  There  would  probably  be  no 
saving  over  hand  labor  were  it  available. 

Now  that  the  work  is  settling  down  to  a  peace-time  basis 
it  is  the  desire  of  the  State  officials  of  New  York  to  sell  the 
machines  either  to  the  county  farm  bureaus  or  to  local  custom 
operators  who  would  operate  the  machines  as  private  enter- 
prises. The  contracts  for  1919  contain  a  paragraph  permit- 
ting the  purchase,  between  December  1  and  16,  1919,  by  the 
farm  bureaus,  at  the  price  paid  by  the  State.  The  money 
which  the  counties  have  paid  as  rental  will  be  applied  as 
part  of  the  purchase  price. 

CONSTRUCTION  BY  HACHINERY. 
The  machine-cut  trenches  vary  from  11^  to  15  inches  wide, 
and  some  of  the  machines  can  cut  as  deep  as  5^  feet.  They 
are  equipped  with  a  grading  device  which  allows  the  machine 
to  cut  a  completely  graded  trench  at  the  first  cut,  provided 
there  are  no  stones  or  roots  which  obstruct  the  passage  of 
the  machine.  In  soft,  wet,  mucky  loam  a  rock  as  large  as 
a  man's  head  can  often  be  easily  removed,  while  in  a  hard, 
dry  clay  a  stone  as  large  as  one's  fist  may  necessitate  raising 
the  cutting  wheel  and  finishing  the  ditch  to  grade  by  hand. 
Large  green  roots  should  be  cut  with  an  ax,  and  stumps  on 
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the  ditch  line  should  be  split  by  an  ezplo^ve  or  burned  out. 
No  machine  whicli  does  not  have  a  satisfactory  grading 
device  should  be  considered. 

Only  the  average  day's  cutting  should  be  taken  into 
account  in  estimating  the  performance  of  a  ditching  machine, 
with  proper  allowance  for  time  lost  in  changing  from  one 
trench  to  another  and  in  delays  caused  by  breakdowns.  The 
consideration  of  a  number  of  tile  installations  in  connection 
with  the  work  of  the  Bureau  of  Public  Roads  brings  out  the 
following  facts:  The  farm  with  the  minimum  average  day's 
trenching ,  had  soil  with  loose  rock  in  the  bottom  of  the 
trenches,  which  were  3  feet  in  average  depth ;  only  439  feet 
was  the  average  day's  run,  not  quite  27  rods.  The  average 
under  ordinary  conditions  of  breakage,  ground,  etc,  is  about 
800  feet,  or  less  than  50  rods.  The  greatest  average  yet 
obtained  was  1,540  feet,  or  93  rods  per  day  for  the  entire 
job,  including  time  lost  for  repairs  and  rain.  The  soil  was 
a  heavy  silt  loam  ccntaining  no  rocks  and  few  stumps.  The 
average  of  the  13  Sew  York  State  machines  over  one  year 
was  but  four  operating  hours  per  day,  owing  to  numerous 
moves  from  one  farm  to  another,  breakdowns,  and  rain. 

Costs  of  construction  can  be  itemized  from  the  figures  given 
for  the  New  York  State  machines,  adding  the  local  cost' of 
the  tile.  Roughly  speaking,  a  system  consisting  principally 
of  4-inch  tile  will  to-day  cost  8  cents  per  foot  installed,  which 
in  round  numbers  would  probably  equal  $75  per  acre.  This 
is  with  a  spacing  of  laterals  of  about  50  to  30  feet.  This 
is  expensive  work,  but  when  properly  done  the  results  pay  a 
big  dividend.  It  will  also  be  noted  that  in  this  class  of  work 
the  machine  effects  no  saving  of  money,  but  it  does  make 
the  execution  of  the  work  possible  where  hand  labor  is  not 
available. 

Several  types  of  horse-drawn  trenching  machines  have 
been  put  upon  the  market,  which,  in  some  instances,  have 
met  with  approval  when  the  local  conditions  were  favorable. 
No  machine  of  this  type  yet  developed  will  cut  a  complete, 
graded  trench  at  one  passage;  only  a  layer  from  one-half 
inch  to  4  inches  thick  is  removed  at  a  time.  This  makes  it 
necessary  to  open  up  a  considerable  length  of  trench  at  one 
time,  which  is  always  objectionable,  for,  if  rains  occur,  the 
treni^  is  apt  to  cave  and  be  partially  filled  up.  On  soft 
ground  repeated  passage  of  horses  and  machines  breaks 
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down  the  banks  6f  the  trench  and  caosea  much  difficulty  in 
cutting  it  to  the  proper  depth.  A  number  of  horses  are 
required  to  operate  most  of  the  plows  and  machines;  hand 
work  is  sometimes  required  to  throw  out  the  loose  material ; 
.and  in  all  case3> st^ae  hand  work  is  necessary  to  secure  a 
true  grade.  Most  of  these  plo*s  atet  more  than  the  average 
farmer  cares  to  invest  in  a  special  implement  for  which  he 
will  have  only  a  limited  use. 

INDIVIDUAL  EFFORTS. 

Power  machine  trenching  for  farm  tile  drains  has  been 
practiced  for  some  years  with  success,  but  has  been  con- 
fined to  neighborhoods  where  a  contractor  owned  a  machine, 
or  to  farmers  with  enough  capital  to  buy  a  machine.  Some 
farmers  buy  secondhand  machines,  put  th«n  in  running 
order,  and  sell  them  again,  after  constructing  their  drainage 
systems.  One  machine  is  known  to  have  belonged  to  four 
different  owners  in  five  years,  and  was  still  able  to  dig  a 
trench  when  last  reported.  Each  owner  had  paid  about 
$500  for  the  machine,  to  whidi  was  added  $100  additional 
for  the  cost  of  getting  the  machine  from  one  farm  to  the 
other,  and  for  repair  parts  necessary  to  place  the  machine 
in  condition  to  operate.  The  machine  would  thus  cost  about 
$100  for  the  period  of  work,  exclusive  of  the  interest  on  the 
investment,  provided,  of  course,  the  cost  price  was  realized 
in  the  sale.  This  happened  in  every  instance  reported.  At 
present  the  increase  in  freight  rates,  and  in  the  cost  of  spare 
parts,  would  change  these  figures  materially. 

These  individual  efforts  are  praiseworthy,  since  in  every 
case  the  drainage  has  been  installed,  but  it  is  not  always  the 
most  economical  procedure,  as  time  is  lost  by  new  operators 
learning  to  manipulate  the  machine,  and  poor  work  results 
until  they  become  skilled.  Frequently  new  operators  cause 
serious  damage  to  the  machine,  because  they  do  not  know 
what  to  expect  from  it,  and  fail  to  act  quickly  and  correctly  in 
an  emergency.  Long  delays  result  when  repair  parts  have 
to  be  ordered  from  the  factory.  An  operator  who  knows 
that  his  interest  in  the  machine  will  end  with  the  work  he  is 
then  engaged  in  constructing  will  usually  let  the  machine  get 
into  a  run-down  condition.  On  the  next  job  it  will  require 
many  days  of  close  watching  while  running,  <ujQitil  -the  new 
operator  is  able  to  operate  the  machine  properly. 
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The  solution  of  the  matter  is  to  have  the  operator  go  with 
the  machine.  This  is  impossible,  in  most  cases,  with  a 
farmer  owning  his  own  machine  and  selling  it  at  the  end 
of  the  job.  On  the  other  hand,  it  is  exactly  what  a  con- 
tractor does.  The  permanent  operator  learns  all  the  short 
cuts  on  getting  the  machine  into  position  with  Uie  least  loss 
of  time,  leams  how  to  operate  the  machine  at  the  highest 
speed,  discovers  by  experience  the  best  way  to  handle  stones 
encountered  in  the  trench,  and  is  soon  able  to  distinguish 
the  discordant  sound  of  something  gone  wrong  from  the 
steady  hum  of  well-oiled  mechanism. 

In  the  instance  cited  above,  the  four  farmers  could  have 
obtained  better  results  if  each  had  paid  his  share  of  the 
machine's  cost,  employed  the  same  operator  the  entire  time, 
and  then  jointly  sold  the  machine.  Trouble  is  encountered 
when  the  operating  costs  are  assessed  to  the  di£Ferent  share- 
holders. This  has  prevented  very  much  cooperation  in  some 
sections  and  the  difficulty  of  finding  in  one  locality  enough 
interested  persons  with  capital  to  form  a  small  company 
has  held  others  from  purchasing  a  machine  to  do  the  work. 

Many  of  the  States  at  present  do  not  offer  numerous  op- 
portunities for  contractors  for  this  class  of  work.  The  work 
would  be  scattered  and  of  small  amounts.  Frequent  moves 
would  be  required  to  get  from  one  farm  to  another  as  the 
convenience  of  the  landowner  demanded.  The  contractor  is 
not  often  in  a  position  to  say  to  the  farmer,  *'  You  do  the 
work  now  if  you  want  to  get  it  done."  For  these  reasons 
and  probably  some  local  ones,  contractors  in  general  are 
not  active  in  searching  for  small  trench  work.  Occasionally 
a  farmer  with  a  machine  will  take  up  outside  work  after  he 
has  drained  his  own  farm,  or  a  pipe-lino  contractor  will 
take  up  farm-drainage  work  as  an  adjunct.  These  instances 
are  rare.  Most  of  the  contractor  type  of  machines  cut  a 
larger  trench  than  that  desired.  It  therefore  appears  that 
the  best  way  for  the  farmers  to  get  their  drains  installed, 
when  they  are  situated  beyond  reach  of  a  contractor  and 
have  not  enough  land  to  make  a  $3,000  to  $4,000  machine 
worth  while,  is  to  get  a  community  machine  by  cooperative 
purchase.  This  is  not  to  get  a  cheaper  job,  but  to  take 
advantage  of  the  small  amount  of  labor  required  with  the 
machine  as  agramst  doing  the  work  entirely  by  hand. 
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COMMUNITY  OPERATION. 

Methods  of  conducting  the  business  incident  to  the  ma- 
chine operation  must  necessarily  differ  with  local  conditions. 
Some  general  suggestions  will  apply  in  most  cases. 

It  is  hardly  too  much  to  say  that  the  success  of  the  enter- 
prise in  starting  a  trenching  machine  in  a  neighborhood  is 
dependent  oh  the  quality  of  the  operator  who  is  retained  to 
run  the  machine.  He  represents  the  owners  on  the  job,  is 
the  go-between  between  them  and  the  farmer,  and  should  be  a 
man  of  tact  and  foresight.  Besides  all  these  he  must  be  quali-  ■ 
fied  as  a  mechanic. 

The  operator  should  know  his  machine.  A  man  that  has 
attended  a  tractor  school  is  valuable;  provided  he  has  had 
sound,  basic  instruction  in  gas-engine  practice.  He  has  to 
be  observing  and  alert.  A  man  who  can  stop  the  machine 
instantly  when  a  chain  flies  off  or  the  machine  strikes  a  stone 
may  save  a  week's  salary  by  preventing  the  loss  in  breakage 
and  the  delay  in  installing  a  new  part.  A  skilled  operator 
can  set  grade  targets  on  simple  work  with  a  carpenter's  level, 
if  the  fall  is  great  enough.  In  these  instances  the  services  of 
an  engineer  are  not  necessary. 

Where  there  is  considerable  flat  land  to  be  drained,  or  the 
system  is  large — that  is,  contains  single  lines  more  than  a 
quarter  of  a  mile  in  length — an  engineer  should  be  employed, 
if  available.  Some  county  agents  now  have  small  drainage 
levels  and  can  give  satisfactory  grades.  The  competent 
operator  will  measure  down  from  the  survey  stakes  and 
check  the  depths  of  cut. 

Among  the  greatest  benefits  derived  from  having  a  com- 
plete survey  made  before  any  trenching  is  done  is  to  have 
the  main  tile  large  enough  to  carry  all  the  water  that  will 
be  eventually  discharged  into  it,  and  also  to  have  it  deep 
enough  to  enable  laterals  to  be  taken  off  to  the  lowest  tribu- 
tary land.  A  map  should  be  supplied  and  be  kept  for  future 
reference. 

A  survey  will  also  determine  the  different  quantities  of 
tile  of  various  sizes  required.  The  tile  should  be  on  the  farm, 
distributed  to  one  side  of  the  proposed  lines  if  possible,  be- 
fore the  machine  comes  upon  the  place.  The  tile  should  be 
laid  in  the  trench  close  up  to  the  machine,  and  the  laying 
should  proceed  as  fast  as  the  machine  cuts  the  trench.    It 


D.qit.zeaOvGoOt^lc 


Cortmaemty  TUe  Drainage  Construction.  91 

is  recommended  that  the  machine  always  cut  up  hill.  S(»ne 
tile  layers  ride  on  the  projecting  shoe  of  the  machine  in 
the  bottom  of  the  trench,  while  others  use  a  tile  hook  for 
the  smaller  sizes  most  used  and  stand  on  the  bank  of  the 
trench  while  using  the  hook.  The  tile  layer  is  thus  inti- 
mately associated  with  the  working  of  the  machine,  and 
it  seems  to  be  a  good  policy  to  have  him  part  of  the  con- 
struction crew.  He  is  required  to  true  up  the  bottom  of 
the  trench  at  the  start  before  the  machine  has  cut  down  to 
depth  or  where  the  cutters  have  been  raised  to  pass  over  a 
stone.  When  the  machine  stops  for  minor  repairs  or  to  re- 
new the  supply  of  gasoline  or  water,  the  tile  layer  can  usually 
be  profitably  employed  in  cleaning  the  cutters,  replacing  dull 
ones  witJi  sharpened  cutters,  or  filling  grease  cups.  Thus  it 
appears  that  the  tile  layer  can  be  advantageously  used  as  one 
of  the  regular  crew  of  the  machine.  This  will  keep  the  work 
around  the  machine  well  organized,  and  the  tile  installation 
will  keep  pace  with  the  trench  cutting.  In  soils  subject  to 
caving  this  is  of  piime  importance.  Damage  seldom  results 
from  a  trench  caving  in  after  the  tile  is  in  place,  but  it  is  a 
tedious  procedure  to  remove  wet  earth  from  a  trench  if  the 
sides  have  slipped  into  it  before  the  tile  is  laid. 

A  helper  is  usually  included  in  the  machine  crew.  A 
large  boy  or  young  man  can  be  used  to  advantage,  or  he  can 
be  an  understudy  for  the  operator.  The  progress  of  the 
work  will  depend  in  no  small  degree  on  the  helper.  He 
assists  the  operator  in  making  repairs,  infilling  with  gaso- 
line or  water,  filling  grease  cups,  and,  if  competent,  can  be 
of  great  assistance  in  setting  grade  targets. 

The  helper  also  passes  tile  to  the  tile  layer,  if  the  latter 
rides  in  the  trench  on  the  shoe  of  the  machine.  With  the 
smaller  sizes  of  tile  a  tile  hook  can  be  used  to  advantage 
and  the  helper's  assistance  will  not  be  needed  to  pass  the 
tile.  He  can  then  follow  behind  the  layer  and  patch  up 
any  large  cracks  at  the  joints  and  blind  the  tile.  Blinding 
ia-bedding  tiie  tile  in  the  trench  with  loose  earth  from  the 
sides,  making  certain  that  enough  material  is  placed  to 
cover  the  tile  several  inches  deep.  A  good  helper  is  like 
the  quarterback  on  a  football  team.  He  is  in  the  middle 
of  most  of-ttie-'plays  and  yet  covers  the  greater  part  of  tJie 
field. 
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Thus  the  three  men  constitute  the  tetun  to  get  the  work 
done.  The  operator  should  be  the  for«nan  and  have  general 
charge.  Besides  operating  the  machine  he  should  have  an 
eye  to  the  tile  laying.  The  tile  layer  has  a  steady,  plodding 
job,  only  interrupted  by  occasional  stones  in  the  trench, 
breaks  in  the  machine,  or  when  changing  from  one  line  to 
another.  The  helper,  as  his  name  implies,  should  be  quick 
to  help  in  any  position  where  he  can  be  of  assistance.  As 
these  men  get  accustomed  to  working  together  they  will 
take  the  little  short  cuts  automatically,  few  orders  will  need 
to  be  given,  and  the  maximum  of  work  will  be  done  with 
the  minimum  exp^iditure  of  energy. 

The  above  is  the  ideal  crew  from  the  standpoint  of  get- 
ting work  done,  but  the  objection  will  frequently  be  raised 
by  the  farmer  that  he  wants  to  lay  his  own  tile  and  has  a 
man  available  to  do  it.  Also,  the  man  in  charge  of  the 
labor  for  the  machine  will  hold  that  he  has  enough  trouble 
with  the  operator  and  helper  without  having  a  third  man 
to  bother  with. 

VALUE  OF  TILE  DRAINAGE. 

The  value  of  tile  underdrainage  on  naturally  wet  farm 
lands  has  long  been  appreciated.  In  localities  of  cheap 
land  the  wet  areas  are  left  out  of  the  schemer  of  cultivation, 
but  as  the  region  develops  and  values  rise  interest  in  drain- 
age becomes  stronger.  Owing  to  the  rise  in  land  values  the 
time  comes  when  naturally  well-drained  farm  land  costs 
more  than  the  cost  of  wet  land  plus  the  cost  of  the  drain- 
age and  improvements.  Under  these  circumstances  the 
drainage  of  large  tracts  is  profitable.  Another  phase  of 
the  subject  is  presented  by  the  relatively  small  areas  of  low, 
wet  land  on  individual  farms.  Here  the  cost  of  drainage 
works  is  usually  compensated  by  the  increased  crop  during 
the  first  few  years  after  the  drains  are  installed.  The  in- 
creased value  of  the  farm,  due  to  the  removal  of  some 
unsightly  wet  spots,  is  often  more  than  the  outlay  for  the 
drainage  construction.  (See  illustration  of  com  on  peat 
land,  p.  93.) 

All  of  the  agencies  interested  in  improving  farm  produc- 
tion have  persistently  preached  the  need  of -.drainage  on  wet 
farm  land.     Demonstrations  have  been  made  of  the  proper 
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-way  to  install  tile,  and  numerous  publications  have  printed 
the  results  obtained  front  actual  drains  installed.  But  the 
question  of  how  to  get  the  work  done,  where  to  get  the 


How  Drainage  Helps. 
A..  Com  DD   peat  bog  tbat  has  been  tUe^drained  and  subdued.     B.  Cro[i  of 
weeds  od  peat  poorly  drained  by  opeo  ditcb, 

labor,  has  in  most  cases  been  "  sidestepped."  At  present 
the  community-owned  machine  offers  the  best  solution  of  the 
problem. 
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ua  just  how  to  run  our  farms;  but  when  it  comes  to  selling 
our  stuff  we  must  admit  that  other  people  are  closer  to 
the  market  than  wo  are  and  ought  to  be  able  to  tell  us 
something." 

This  is  the  first  piUTJose  of  the  market  station — to  supply 
information  from  trained  men  located  at  market  centers 
where  the  produce  is  handled  and  sales  are  made.  Accu- 
rate, prompt,  impartial  market  news  collected  early  in  the 
morning  is  wired  from  city  to  city,  is  published  during  the 
day  of  collection,  and  reaches  city  dealers  the  same  day 
and  remote  country  shippers  the  next  morning.  This  service 
ppeals  to  dealers  as  well  as  to  the  shippers  who  are  farmers 
and  fruit  growers,  for  neither  class  may  act  confidently  with- 
out having  before  them  the  facts  concerning  actual  sales  each 
day  and  all  the  important  items  affecting  the  markets. 

■WIDE  SCOPE  AND  CIRCULATION  OF  MARKET  INFORMATION. 

Such  information  is  available  through  the  Department  of 
Agriculture  concerning  the  marketing  of  500,000  to  750,000 
cars  annually  of  fruits  and  vegetables  worth  three  quarters 
of  a  billion  dollars.    The  circulation  of  this  market  news  is 
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vide.  It  has  been  ostimatod  four  to  five  millioD  general  read- 
ers are  reached  thiough  newspapers.  Market  bulletins, 
reports,  reriews,  and  special  articles  on  fruits  and  vegetables 
alone  go  directly  to  125,000  growers  and  dealers.  Telephone 
and  tel^raph  reports  on  these  products  were  sent  out  oh 
request  to  about  19,000  people  in  1918.  They  went  to  men 
who  were  glad  to  pay  the  toll  charges.  A  Kansas  fnlit 
growers'  association  paid  $12  a  day  merely  for  telegraphic 
reports  of  carlot  shipments. 

CLOSE  TO  SELLING   END. 

Marketstations  are  well  termed  "branches."  Like  the  parts 
of  a  tree,  they  reach  out  in  every  direction  from  the  central 
office.  Connected  by  wire  and  mail  service,  there  is  constant 
circulation  of  vitalnews,  out  and  return.  The  raw  materials 
are  gathered  and  worked  over  to  make  the  reports,  reviews,  and 
press  articles  which  are  shed,  like  leaves  and  fruit,  for  the  benefit 
of  the  public.  The  market  station  man  is  the  caretaker,  and 
Jhe  works  from  the  early  stir  of  activity  in  the  market  section 
until  the  day's  stint  is  finished.  Usually  he  is  a  nuin  with 
considerable  technical  training,  selected  for  the  work  because 
of  experience  in  production  or  marketing. 

The  market  station  man's  work,  like  that  of  the  county 
agent,  is  localized,  although  it  is  at  the  selling  end  and  not 
at  the  producing  end  of  the  agricultural  deal.   His  field  begins 
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Departmentof  Agriculture  established  in  alai^  city  primarily 
for  the  purpose  of  collecting  and  distributing  market  news. 
Each  branch  office,  connected  by  leased  wire  with  Washing- 
ton, receives  and  distributes  daily  the  news  from  each  sta- 
tion. B^:immig  in  1915  with  four  commodities  reported 
from  only  a  few  of  the  larger  cities,  the  ntmiber  of  branches 
wbs  increased  steadily,  reaching  34  during  the  war  but  now 
reduced'  l^e' scope  of  a  number  of  the  leading  branches 
has  been  enlai^d. 

In  the  various  branch  offices  the  following  Unea  of  work 
are  represented: 
BEdtimore:  Market  news  eervice  on  fruits  and  vegeUblee;  food  products 

jiispe<:tioii;  grain' supervision. 
Boston:  Market  news  on  fniits  and  vegetables,  dairy  products,  live  stock, 

and  tneftta;  food  products  inspection,  stockTards  supervision;  grain 
I     ■  supervision. .  .  .     .  .       - 

Chicago;  Market  news  on  fruits  and  v^etabtea,  dairy  products,    live 

stock  and  meats;  food  products  inspection;    seed  reporting  service; 

bay  and  feed  market;  stocky&rds  supervision;  grain  supervision. 

Cincinniati:  Maricetoews  on  fruits  and  vegetables;  food  products  inspec* 

-  .       tion- grain  superviflien.  -         .  ...  .'        . 

(Heyelaiidir'-Uai^et  ne.we.on4niitB  and  v^Iables;  food  products  inspectioii. 

Deiiv^,  DdUoSt,  ludbuiapolis;  Los  Angeles,  Om^,  Pittsbuish:  Market 

n^WB  ob  fruits  and  vtgotablra;  food  products  inapection;  graiu,  stock- 
yards supervision. 
Kansas  City:  Market  news  on  fruitsand  v^etabtea;  seed,  hay,  feed  mar- 
keting investigatioas;  live  stock  and  meats ;  food  products  inspection; 

stockyards  supCTviaion. 
Minneapolis:  Market  sen's  on  fniita  and  v^etables,  dairy  products,  hay 
'     and  feed;  food  products  inspection;  tranapcvtstion;  grain  supervision; 

grain  standardization. 
New  York:  M^ket  news  on  iruJta  and   vegetables,  dairy  products,- live 

stock,  and  meats;  food  products  inspection;  stockyards  supervision; 

transportation;  grain;  cotton. 
Philadelphia:  Market  news  on  fruits  and  vegetables,  live  stock  and  meats; 

dairy' products;  food  producte  inspection;  etodcyards 'supervision, 

grain  supervision. 
Portland:  Market  news  on  fruits  and   vegetables^  grain  superviuon  and 

standardization ;  stockyards  supervision. 
St.  Louis:  Uarket  news  on  fruits  and  vc^lables,  Uve  stock,  and  meats; 

food  products  inspection;  stockyards  supervision;  grain  supervision. 
San  Francisco:  Market  news  on  fruits  and  vegetables,  dairy  products; 

transportation;  seed  reporting. 
Spokane:  Market  news  on  fruits  and  vegetables,  bay,  and  feed;  gnun 

supervision. 
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These  stations  supply  market  news  on  fruits  and  vege- 
tables, live  stock  and  meats,  dairy  products,  grain,  hay,  and 
mill  feeds,  and  seeds.  This  service  tends  to  displace  many 
private  reports  quotii^  news  which  is  likely  to  be  of  a  less 
comprehensive,  prompt,  and  reliable  nature.  The  fertilizer 
sections  have  conducted  inquiries  and  made  reports  on  the 
supply  and  public  demand  for  fertilizers  and  fertilizer  mate- 
rial. The  transportation  sections  have  been  of  great  value 
in  securing  regular  and  complete  reports  of  shipments, 
obtaining  the  prompt  unloading  and  return  of  cars,  and 
securing  cars  and  transportation  facilities  for  shippers. 
The  food  products  inspection  work  provides  an  official 
inspector  at  important  central  markets  to  investigate  and 
certify  the  condition  of  shipments  upon  arrival.  The  im- 
portance of  this  inspection  is  plain  as  supplying  a  basis  for 
settlement  of  differences  between  country  shippers  and  city 
receivers  of  carlo t  produce.  Consignments  of  less  than 
carlota  may  be  inspected  also  at  httle  cost  to  shippers. 

Each  permanent  market  station  secures  from  local  freight 
agents  in  each  of  the  more  important  markets  the  number  of 
cars  arrived  of  each  crop  being  reported  and,  if  possible,  the 
number  of  broken  and  unbroken  cars  on  track.  Reports  of 
homegrown  stock  are  also  obtained  when  on  the  market  in 
lai^e  quantities. 

COOPKRATIVE  HELP  AND  INFORMATION. 

Through  cooperation  with  headquarters  at  Washington, 
much  important  material  ia  given  out  from  the  market  sta- 
tions concemii^  the  general  work  of  the  Bureau  of  Markets 
and  information  more  or  less  directly  related  to  market  con- 
ditions but  collected  by  other  bureaus  or  departments. 
Among  such  important  items  are  reports  of  stocks  in  cold 
storage,  reports  of  crop  yields  and  conditions,  export  and 
import  statistics,  and  special  regulations  affecting  marketing. 

Cooperation  of  the  market  stations  wit^  State  marketing 
agents  in  27  States  is  decidedly  helpful.  The  National  serv- 
ice is  concerned  chiefly  with  the  wholesale  marketing  of 
produce  shipped  from  one  State  to  another,  but  the  State 
agents  are  interested  in  local  produce,  both  wholesale  and 
retail.  The  National  and  State  forces  are  often  united  not 
only  in  securing  information,  but  in  helpii^  to  solve  special 

IMBtT*— TU  1«B 7 


D.qit.zeaOvGoOt^lc 


98        YearbooJc  of  the  Departmeni  of  AgrieuUttre,  191S. 

marketing  problems  oad  conditions,  such  as  the  more  rapid 
movement  of  crops  in  seasons  of  heavy  production. 

MARKET  TETOIS  AND  ABBREVIATIONS. 

Most  of  the  abbreviations  in  the  market  reports  are  in 
common  use  elsewhere  and  are  readily  understood.  A  few, 
however,  may  require  brief  explanation: 

"A2i"  and  "'&2\"  refer  to  standard  apple  grades  estab- 
lished by  law  in  various  States.  The  figures  describe  in 
inches  the  least  diameter  of  the  fruit  in  that  grade.  "4'a" 
or  "6's"  are  carriers  holding  four  or  six  baskets.  In  canta- 
loupe reports  "4d's"  are  crates  containing  45  cantaloupes. 
The  term  "cariots  outweight"  refers  to  carlot  sales  at  un- 
loading points  made  on  the  basis  of  the  weight  of  contents  at 
the  time  the  car  is  unloaded. 

ABOUT  THE  MARKET  QOOTATIONS. 

The  market  quotations  reported  in  the  daily  bulletins  are 
obtained  daily.  This  information  is  wired  to  Washington, 
where  telegraphic  summaries  are  prepared  and  sent  to  each 
office  from  winch  bulletins  are  issued. 

Many  of  the  tmna  referring  to  quahty,  oondition,  etc.,  are 
necessarily  general,  because  it  is  impossible  to  report  the 
specific  condition  of  each  separate  car  or  consignment.  The 
quahty  and  condition  of  a  crop  which  is  being  reported  from 
a  given  district  may  cover  several  cars. 

Price  quotations,  unless  otherwise  stated,  ap[dy  to  the 
price  at  which  the  bulk  of  the  merchantable  stoek  of  any 
gi-ven  commodity  is  being  sold.  Prices  for  an  extra  fancy 
grade  may  be  higher  than  the  quotations  reported.  Like- 
wise a  poor  or  inferior  product  may  sell  for  leas  than  the 
quotations  given  in  the  bulletins. 

By  * '  jobbing  price  "  or  "sales  to  jobbers  "  is  meant  the  price 
at  which  jobbing  lots  of  any  commodity  are  sold  when  the 
car  is  broken,  or  the  price  at  which  the  jobber  buys.  By 
"jobbing  lote"  is  meant  large  quantities  in  which  the  fruit  is 
sold  by  the  carlot  receiver  to  the  jobber,  such  as  25,  50,  or  100 
bushels,  barrels,  crates,  dozens,  baskets,  or  other  unit  of  con- 
tainer or  measure  by  which  fruit  or  produce  is  sold.  Straw- 
berries, peaches,  cantaloupes,  or  other  quickly  perishable 
commodities  are  usually  "jobbed"  in  smaller  quantities  than 
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the  less  perishable  products,  such  as  potatoes,  cabbage,  aud 
onions.  The  "jobbing  price"  does  not  mean  the  original 
carlot  price  nor  the  price  to  retailers  in  small  lots. 

Not  all  products  are  reported  on  the  jobbing-price  basis  at 
all  seasons  of  (he  year.  For  example,  during  the  period  of 
heaviest  movement  of  potatoes,  most  shipments  are  sold  in 
carload  lots  intact  by  the  receiver  to  the  jobber;  henc«,  dur- 
ing this  period  carlot  prices  are  quoted  on  potatoes.  In  some 
markets  onions,  cabbage,  citrus  fruits,  watermelons,  and  bulk 
apples  are  sold  oa  carlot  basis,  and  in  a  few  markets  barreled 
apples  are  sold  ia  carlots  for  storage.  la  every  esse,  the  basis 
upon  which  quotations  on  any  partdcular  commodity  are 
made  is  stated  in  the  bulletin,  and  all  exceptions  are  indicated. 

There  may  not  always  be  a  definitely  determined  jobbit^ 
price  in  some  of  the  smaller  markets,  where  the  functions  of 
the  carlot  receiver,  jobber,  commission  merchant,  and  whole- 
saler are  not  clearly  separated.  In  such  case,  the  quotations 
are  usually  on  the  basis  of  sales  to  large  retailers,  chain  stores, 
or  others  who  buy  in  jobbing  lota,  though  they  may  not  con- 
duct a  jobbing  fruit  or  produce  business.  If  there  is  any 
question  at  any  time  concerning  the  quantity  basis  on  which 
quotations  are  made  in  any  market,  inquiry  may  be  addressed 
to  the  Chief,  Bureau  of  Markets,  Washington,  D.  C,  for  a 
more  complete  explanation  of  local  conditions  in  a  given 
market. 

IMces  quoted  in  market  bulletins  represent  actual  sales, 
not  prices  asked  or  quotations  given,  or  predictions  as  to 
probable  future  prices.  Hence,  it  may  be  that  on  a  rising 
market  the  prices  quoted  may  seem  low  when  the  bulletin  is 
received,  and,  vice  versa,  on  a  dedimng  market  the  prices 
givEEQ  may  be  high  by  the  time  the  bulletin  is  recaved. 

Quotations  usually  represent  the  condition  of  the  respec- 
tive markets  up  to  approximately  9  a.  m.,  local  time,  but 
bulletins  are  not  issued  until  about  noon.  Consequently,  it 
is  impossible  to  include  ftuctuations  which  may  occur  be- 
tween these  hours  in  the  market  bulletins. 

In  many  important  markets  it  would  be  impossible  to  get 
cariot  price  quotations,  because  very  few  or  no  cars  are  dold 
intaet  by  the  origiaaL  carlot  receiver  in  tiiat  market  to 
the  local  jobber,  hence  tjiere  would  be  no  basis  of  actual 
sales  np<Hi  iriiich  to  r^ort  a  carlot  price.  In  most  of  the 
important  markets  there  is,  however,  a  fairly  well  defined 
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Diiect  Ciiculotioa  of  Market  News. 
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Jobbing  trade  which  buys  at  the  prevailing  jobbing  price  for 
the  day. 

Returns  to  a  grower  or  shipper  who  may  haye  consigned  a 
ehipment  to  a  commission  merchant  are  usually  made  Qn  the 
basis  of  the  jobbing  price  received,  from  which,  of  course, 
freight,  commission,  and  other  expenses  are  subtracted. 
Hence,  shippers  of  consigned  products  are  usually  more  inters 
ested  in  the  jobbing  prices  prevailing  in  a  given  market  than 
in  carlot  price  quotations. 

In  certain  western  and  southern  markets,  however,  very 
few  shipments  are  accepted  on  consignment.     Lai^  dealers 
prefer  to  purchase  their  requirements  outright  in  order  to  be 
assured  of  a  steady       p^^^^^  j^  ^^^^  Terminal,  Cleveland. 
Bupply.     As  a  sum-   ^j,,,,,,,,!  iiimmhi 


ped      without      making       ^^^^  ^  p^^^^  Warehouse,  Baltimore, 
previous  arrangements. 

Thus,  in  markets  where  consignments  are  not  looked  upon 
with  favor  or  where  previous  connections  have  not  been 
established,  the  farmer  who  ships  on  consignment  can  not  be 
Bure  of  receiving  the  prices  quoted  in  the  market  bulletins. 
The  jobbing  price  more  truly  represents  the  actual  market 
conditions.  In  other  words,  the  jobbing  price  responds  to 
increased  or  diminished  supply  or  demand  more  rapidly  than 
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either  c&rlot  or  retail  prices,  hence  gives  a  better  indication 
of  the  state  of  the  market  than  wotild  either  carlot  or  retail 
prices. 

In  order  to  estimate  what  he  should  expect  to  receive  for 
his  product  in  a  given  market  and  on  a  given  day,  the  grower 
or  shipper  should  first  consider  the  grade,  pack,  quality,  and 
condition  of  his  product  compared  with  the  bulk  of  that  pro- 
duct as  quoted  in  the  bulletins  for  that  day;  second,  deduct 
freight  or  express  charges,  other  costs,  and  commissions. 

Even  after  proper  deductions  have  been  made,  returns 
may  not  always  agree  with  prices  quoted  in  the  bulletins, 
because  of  unexpectedly  heavy  receipts  later  in  the  day,  sud- 
den changes  in  weather,  (ff  other  factors  which  influence  the 
market  quickly.  In  some  markets,  therefore,  prices  may 
materially  change  during  the  day  from  those  prevailing  at 
the  time  when  market  ,,...„,  .  „  . 
nimtftlinns     wapb     Bfw  I  nloading  Produce  in  Freight  Yards, 

quotauons    were    se-  Pittobuwh. 

niiPoH     in      t.hfi     pnrlv 


Loading  PoUtoee  at  Boelon  Terminal,  malls  may  have  all  or 
.  ^iMtown  Freight  Yards  ("Potato  ^^y  p^rt  of  any  report 
sent  by  telegraph, 
charges  collect,  from  the  nearest  station.  A  blank  for  en- 
tering the  details  of  the  desired  telegraphic  service  will  be 
furnished  upon  application. 

"MARKET  AXD   PRICE"  PHRASES. 
"Market  excited."     This  represents  a  condition  of  uncer- 
tainty and  a  decided  bullish  tendency  on  the  part  of  the  seller. 
It  suggests  a  rapid  upward  tendency  and  considerable  price 
fluctuation. 
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"Market  stronger."  This  represents  a  condition  of  in- 
creasing confidence  on  the  part  of  the  seller,  with  the  likeli- 
hood that  the  present  demand  will  consume  present  sup- 
plies, and  supplies  in  sight  can  be  absorbed  at  prevailing  or 
slightly  higher  prices. 

"Market  strong."  This  represents  a  condition  of  firm 
confidence  on  the  part  of  the  seller.  There  may  be  a  good 
demand  and  supplies  may  be  relatively  light,  so  that  the 
seller  is  likely  to  stiffen  the  price  at  the  first  opportunity. 

"Market,  active."  This  represents  a  condition  of  quick 
sale,  good  demand,  and  s  generally  healthy  condition.  There 
may  be  no  decided  change  in  prices,  although  it  often  indi- 
cates an  upward  trend. 

"Market  firm."  This  repriesents  a  condition  of  stating 
confidence  in  general  conditions,  resulting  often  in  the 
strengthening  of  a  price  range,  but  seldom  in  actual  prioe 
advances. 

"Market  steady."  This  represents  a  normal  movement, 
with  steady,  consistent  trading  showing  no  decided  [nice 
changes  one  way  or  the  other. 

"Market  unsettled."  This  represents  a  condition  of  un- 
certainty on  the  part  of  sellers  and  usually  indicates  a  weaker 
tendency.  There  may  be  no  actual  price  changes  one  way  or 
another.  Represents  a  waiting  attitude,  with  spasmodic 
trading. 

"Market  duU."  Eepresents  light  trading  and  su^ests  a 
condition  of  uncertainty  ajid  possible  depression.  There 
may  not  be  any  actual  change  in  prices. 

"Market  weak."  This  may  be  used  in  describing  a  condi- 
tion of  actual  price  decline,  with  the  possibihty  of  further 
decline,  and  represents  a  decided  lack  of  confidence  on  the 
part  of  the  seller.  It  may  also  be  used  when  no  actual 
price  declines  have  taken  place,  but  with  large  supplies  on 
hand  and  heavy  supplies  in  sight  it  is  the  prevailing  opinion 
that  a  decline  is  inevitable. 

"Market  weak:er."  This  is  a  comparative  term  and  refers 
back  to  conditions  of  the  previous  day.  It  may  represent 
an  actual  decline  in  price,  although  the  relation  of  market 
price  should  not  be  the  governing  factor.  The  reporter 
should  conclude  by  his  "sense"  of  the  market  that  less  con- 
fidence exists  than  when  the  market  is  steady. 


D.qit.zeaOvGoOt^fc 


104      Yearbook  ofVu  Department  of  Agriaditire,  1919. 

"Market  demoralized."  This  tena  is  to  be  used  only  in 
very  unusual  cases  and  represents  a  condition  when  stock 
can  not  be  moved  at  any  price.  It  repreeente  a  market  so 
completely  glutted  that  even  stock  of  high  quality  can  not 
be  moved. 

As  used  in  the  official  market  news  reporte,  "market" 
represents  the  views  of  the  seller  and  "demand"  those  of 
the  buyer. 

USING  A  MARKET  REPORT 

The  veteran  reader  of  market  reports,  trying  to  size  up 
the  produce  situation,  is  likely  to  b^;in  by  taking  up  tha 
latest  daily  schedule  of  a  leading  staple,  say  potatoes.  He 
looks  over  the  report  from  a  leading  market,  in  this  case 
very  likely  Chicago,  and  notes  that  carlota  are  quoted  IS 
cents  per  hundredweight  lower  than  yesterday.  He  glances 
at  the  reports  for  Minneapolis,  Kansas  City,  New  York, 
Boston,  and  Philadelphia,  and  notes  that  prices  in  these 
cities  show  little  decline. 

To  find  the  reason  of  the  weakness  in  Chicago  he  notes 
the  report  with  more  care  and  ohserree  records  of 
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market  weakness  may  be  due  to  that  cause.  Possibly  poor 
demand  and  some  stock  poorly  graded  may  be  mentioned 
as  adding  to  the  unfavorable  market  position.  From 
hia  file  of  daily  reports  for  the  week,  or  the  Weekly 
Review  issued  by  the  Bureau  of  Markets,  he  notes  whether 
the  decline  has  been  persistent  or  whether  it  seems  to  be  one 
of  a  series  of  short  ups  and  downs  or  part  of  a  reaction  from 
an  advance. 

According  to  the  nature  of  the  movement,  he  decides 
whether  the  recent  trend  has  been  definite  in  one  way  or 
the  other.  Concluding  perhaps  that  the  decline  marks  a 
general  downward  trend,  he  glances  over  the  reports  from 
leading  producing  sections  supplying  Chicago  and  finds 
that  the  trend  of  f .  o.  b.  prices  is  also  downward  at  Waupaca, 
Wis.;  Moorbead,  Minn.;  Grand  Bapids,  Mich.;  and  in  the 
Grand  Junction  district  of  Colorado,  and  that  hauling  and 
shipping  are  active  at  these  points. 

Evidently  the  western  crop  is  now  moving  fast  and  the 
Chicago  carlot  market  has  heen^first  to  feel  the  effect  in  a 
marked  degree.  Reports  of  relatively  light  arrivals  at 
other  midwestem  consuming  markets  may  confirm  this. 
He  mentally  goes  over  the  crop  conditions  with  the  aid  of 
the  carlot  summary,  weekly  reviews,  and  special  articles  if 
the  main  facts  are  not  already  in  mind.  He  notes  the  size 
of  the  crop  and  the  amount  shipped  from  each  State  for 
the  season  to  date.  He  observes  carefully  the 
attitude  of  growers,  buyers,  and  shippers;  whether 
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account  the  car  supply,  whether  abundant  or  if  short- 
age exists,  and  the  weather  conditions,  whether  eepeciallj' 
favorable  or  otherwise  for  rapid  and  safe  transportatioa. 
He  glances  over  all  the  reports  to  note  any  indicar 
tions  of  slackening  demand.  If  it  is  late  in  the  season 
ho  takes  note  of  conditions  in  eastern  shipping  sec- 
tions and  consuming  markets.  He  may  even  note  arrivals 
of  Canadian  stock  and  exports  and  imports  if  there  is  reason 
to  suspect  important  developments  on  such  lines.  If  the 
new  southern  crop  is  about  ready  or  banning  to  compete, 
he  takes  that  into  account — its  size,  condition,  quality,  and 
location.  Then,  having  the  situation  in  mind  in  all  ite 
essential  aspects,  he  forms  his  own  judgment  of  the  probable 
course  of  the  market. 

From  daily  observation  he  b  able  to  carry  the  general 
points  in  mind,  and  often  hardly  more  than  a  glance  at  the 
report  of  the  leading  markets  is  needed.  He  is  able  to  detect 
the  hinge  on  which  the  market  is  turning  and  almost  to  feel 
its  movement.  He  says,  "Chicago  carlots  are  off  another 
10  cents;  the  market  is  going  down,"  basing  his  conclusion 
not  merely  on  the  decline  itself  hut  on  its  relation  to  the 
previous  trend  and  to  the  other  conditions  which  he  has 
kept  in  mind  almost  unconciously.  Another  time  the ' '  hinge" 
of  the  market  may  be  in  the  East,  turning  on  big  reserves  of 
stock  in  Maine  or  Canada  or  the  ehipm^its  of  the  new  crop 
from  Vi]^;inia.  The  critical  market  then  may  be  New  York, 
Boston,  or  Philadelphia.  Prices  and  conditions  at  the  end 
of  the  old  crop  season  often  foreshadow  in  some  d^;ree  the 
market  for  the  new  crop,  and  the  market  behavior  of  the 
new  crop  may  be  some  indication  of  the  coming  market  for 
the  main  crop. 

To  size  up  the  situation  for  any  crop  at  any  time  requires 
the  quick  balancing  of  many  facts  and  causes.  No  general 
directions  can  be  given  to  fit  every  case.  The  way  to  learn  to 
use  market  reports  is  to  use  them.  Expert  use  comes  from 
long  practice.  In  time  the  reader  learns  to  read  between 
the  lines  and  to  feel  the  market  from  indications  that  may 
mean  little  to  the  beginner.  The  expert's  quick  sizing  up 
of  the  situation  appears  like  magic  or  guesswork  to  the 
person  little  experienced  in  this  line. 
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The  behaTior  of  the  potato  market  is  in  general  like  that 
of  other  staple  fruita  and  vegetables  which  have  a  shipping 
season  coutinuing  throughout  the  winter.  There  is  often  a 
time  of  low  prices  during  the  main  harvesting  season,  fol- 
lowed by  recovery  lasting  perhaps  until  the  end  of  the 
calendar  year;  then  comes  an  irr^^ar  couise  throughout 
the  winter,  depending  partly  on  condition  of  weather  and 
transportation,  and  finally  a  new  movement  in  the  spring 
either  up  or  down,  according  to  the  supply  on  hand  when  the 
active  spring  movement  begins. 

SEARCHLIGHTS  ON  THE  APPLE  MARKET. 

The  apple  grower,  shipper,  or  dealer,  like  the  potato 
handler,  needs  experienced  and  intimate  knowledge  of  the 
eituation.  A  study  of  such  markets  as  Chicago,  Denver, 
Kansas  City,  St.  Louis,  and  the  eastern  auctions  may  afford 
an  indication  of  the  boxed-apple  situation.  The  eastern 
barreled-apple  market  centers  in  such  cities  as  New  York, 
Boston,  Philadelphia,  Detroit,  and  Pittsburgh,  but  in  seasons 
of  shortage  of  the  western  crop  the  middle-western  markets 
have  an  important  relation  to  the  outcome  of  the  barreled- 
apple  marketing  season.  The  whole  commercial  apple 
situation  must  be  in  mind.  Where  is  the  crop  this  season 
and  how  located  in  the  box  and  barrel  sections?  Which 
varieties  are  yielding  most  this  season  and  what  is  the 
marjtet  quality  t  What  is  the  probable  export  situation  and 
the  eastern  competition  from  Canada  or  elsewhere?  Will  the 
sugar  shortage  or  liigh  prices  interfere  seriously  ?  How  has  the 
market  started,  as  indicated  by  sales  of  early  kinds  and  ad- 
vance contracts  for  late  varieties  ?  What  is  the  apparent  atti- 
tude of  commercial  buyers  ?  Are  they  disposed  to  contract 
freely  and  is  cold-stor^e  space  in  demand  ?  Are  the  box 
and  barrel  supply  and  the  labor  situation  likely  to  affect  the 
handling  of  the  crop !  What  is  the  general  business  eitrZA- 
tion  as  related  to  the  consuming  demand  ?  What  is  to  be 
said  regarding  the  outlet  for  dry  and  evaporated  stuff  and 
for  fruit-juice  products? 

PLENTY  OF  BACKGROUND  NEEDED. 

All  such  points  must  be  kept  constantly  in  mind  in  order 
to  grasp  the  full  meaning  of  the  day-to-day  and  week-to- 
week  changes  shown  in  market  reports  and  reviews.    Bach 
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crop  is  a  market  situation  by  itself,  although  at  times  a 
number  of  leading  lines  of  produce  appear  to  moye  in  the 
same  direction  under  the  influence  of  general  causes,  but  in 
general  each  crop  demands  a  good  background  including  all 
the  facts  that  may  indicate  or  explain  the  market  changes. 

A  COMMON  COURSE  OF  THE  MARKET. 

The  ordinary  or  natural  market  course  of  a  line  of  perish- 
able produce  is  somewhat  as  follows :  It  starts  high  with  active 
moTemeut  even  for  inferior  stock,  because  the  demand  has 
the  sharp  edge  of  novelty  and  appetite.  The  price  gradually 
declines  and  poor  stock  becomes  harder  to  seQ  as  the  supply 
increases.  Lowest  prices  arrive  soon  after  the  heaviest  ship- 
ments conmience  and  a  glut  may  occur,  especially  if  many 
sections  are  shipping  at  once  and  there  is  much  poor  stock. 
Then,  with  a  decreasing  supply,  prices  advance,  sometimes 
recovering  much  of  the  early  decline,  but  usually  not  reach- 
ing tiie  opening  prices  because  demand  is  far  less  keen  at  the 
end  of  a  long  season.  If  the  last  of  the  shipmentB  are  infe- 
rior, as  happens  frequently  wiUi  many  perishable  crops,  the 
season  may  close  at  or  near  bottom  prices. 

Hie  common  or  natural  market  developments  do  not 
always  take  place  as  might  be  expected.  Quite  frequently 
superior  quality  of  the  main  crop  or  absence  of  general  com- 
petition will  bring  higher  prices  in  mid-season.  Unexpected 
shortage  may  cause  iho  reserve  stock  in  storage  to  sell  at  very 
high  prices  at  the  close  of  the  season,  especially  the  less  per- 
ishable crops  like  potatoes,  onions,  apples,  cabbage,  etc. 
Careful  study  of  crop,  storage,  supply,  and  shipment  should 
enable  a  fairly  good  judgment  to  be  made  of  the  outcome. 

On  the  other  hand,  it  is  very  difficult  to  form  any  reliable 
market  judgment  for  the  quickly  perishable,  short^season 
crops  li^  strawberries,  peaches,  and  melons.  Markets  in 
BUcii  lines  are  irregular,  differing  widely  at  the  same  time  in 
different  (»ties  because  the  nature  of  the  crop  does  not  admit 
of  safe  transfer  between  distantpoints  or  long  keeping  in  cold 
storage.  These  lines  feel  quickly  and  severely  ^e  effect  of 
oversupply,  whether  of  carlots  or  from  neighboring  sources. 
As  these  crops  are  not  strictly  necessities,  the  demand  is  some- 
what uacertain,  depending  largely  upon  the  buying  power  of 
the  public,  which  may  vary  greatly  from  season  to  season. 
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THE  EBB  AND  FLOW  OP  VAI-UES. 

The  courae  of  ;tlie  market  oiiea  sppemgs  like-  tliat  of  tike 
tide,  advancing  or  receding  gradually  all  along  the  line, 
moving  at  a  different  rate  in  some  places  than  at  others  and 
tile  general  direction  almost  concealed  by  the  tips  and  downs 
of  the  separate  waves,  but  in  general  moving  irresistibly  in 
tiie  appointed  direction  until  the  turn  comes.  Then  occurs 
the  backward  movement,  as  mixed  and  puzzling  as  the  first, 
but  still  quite  definite  in  direction  and  limited  in  extent. 

Of  the  main  price  movements,  it  may  be  said  in  general 
that  they  usually  go  farther  in  either  direction  tlian  tiie  con- 
ditions seem  to  warrant.  This  ia  owing  to  market  momen- 
tum. When  an  upward  price  movement  is  well  under  way, 
buying  may  be  increased  rather  than  lessened.  Numerous 
buyers  stock  up  because  they  fear  to  be  caught  by  a  further 
rise.  lluB  added  buying,  in  connection  witii  the  original  cailse 
of  advance,  may  carry  prices  much  higher  than  expected, 
but  there  is  still  more  baying  by  those  who  fear  that  prices 
are  "going  out  of  sight. "  Wben  this  baying  is  done  there  ia 
a  Inn.  Heavy  supplies  are  attracted  by  the  high  level  of 
prices  reached  and  the  drop  begins.  Many  buyers  bold  off 
now  because  they  were  heavily  supplied  during  the  rise  or 
becauBs  they  expect  to  be  able  to  buy  lower  down.  Demand 
is  poor  and  prices  decline  until  bai^^  hunters  appear  and 
regular  buyers  r^ain  courage;  then  the  demand  gradually 
catchee  up.  Noting  the  decrease  of  stocks  in  sight,  more 
buyers  come  in  and  the  price  again  starts  upward. 

Many  typical  big  moves  of  the  produce  market  follow  this 
general  course.  Starting  from  the  top  of  a  rise,  there  is  a 
long,  irr^ular,  wavelike  decline.  At  the  bottom  there  is  a 
quick  rebound  which  may  bring  values  half  way  to  top 
again.  Then  a  second  reaction  occurs  in  which  much  of  the 
recovery  is  lost.  After  that  the  market  starts  on  new  lines, 
either  up  or  still  farther  down,  according  to  underlying 
conditions. 

If  markets  could  always  be  judged  from  the  past,  the  prob- 
lem would  be  simple,  but  each  season  has  its  own  features. 
The  best  that  can  be  hoped  is  that  judgment  based  on  the 
past  and  a  forecast  of  the  probable  future  conditions  will 
be  right  more  often  than  wrong.  The  grower  as  well  as  the 
seller  of  produce  is  obliged  to  take  risks.     Some  years  all  his 
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well-thoughb-out  calculations  will  go  for  naught.  The  mar- 
ket will  go  contrary  to  his  hopes  and  his  crop  will  be  dis- 
appointing either  in  yield  or  in  value.  That  is  the  danger 
and  fascination  of  the  produce  buainesa^all  the  more  rea- 
son for  him  to  use  carefully  what  information  he  can  secure 
in  order  that  in  the  long  run  he  may  have  a  fair  return. 
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Monthly  Avenge  Fiices  ol  Leading  Ciopa,  Market  Season  of  1918-1919. 
THE  CITY  AS  A  MARKET. 
In  considering  a  market  for  produce  the  first  question  is, 
How  has  it  acted  in  the  past)  Has  it  usually  paid  high 
prices  for  the  line  of  produce  in  mind?  What  grades  and 
varieties  seem  to  fare  best?  Is  this  market  often  glutted 
with  home-grown  or  carlot  produce  or  with  imports  ?  Is  it 
a  diverting  point  for  shipments  to  other  cities  f  What 
are  the  freight  chaises  and  the  special  costs  of  distribution 
compared  wit^  other  markets  that  might  be  used! 


D.qit.zeaOvGoOt^lc 


How  to  Use  Market  Stations.  Ill 

It  ia  unsafe  to  judge  from  high  prices  that  may  prevail  at 
a  given  time.  Hew  York  is  often  the  highest  in  prices  and 
soon  after  becomes  the  lowest.  Boston  is  often  a  high- 
priced  market,  not  considering  the  cost  of  freight,  but  at 
times  is  greatly  depressed  owing  to  hberal  home-grown  or 
Canadian  oSerings.  Baltimore  is  often  low-priced  because 
of  the  nearness  of  lai^e  producing  sections  with  water  trans- 
portation, but  at  times  quotes  high  prices.  Middle-western 
markets  may  at  times  be  best  even  for  eastern  shipmente. 
Sometimes  a  distant  market  poorly  supplied  with  the  line 
in  question  has  been  the  best  outlet.  All  such  differences 
may  be  quickly  reversed  by  temporary  changes.  Judgment 
of  probabihties  must  take  into  account  the  whole  situation 
of  supply  and  demand  in  addition  to  the  day-to-day  reports. 

MAKKET  NEWS  A  HELP  TO  PRODUCERS. 

A  producer  might  be  tempted  at  about  this  point  to  con- 
clude that  shipment,  even  on  consignment,  is  a  business  by 
itself  and  that  he  would  better  sell  hig  crop  on  the  spot  for 
cash.  This  is,  no  doubt,  the  safer  course  in  sections  where 
the  local  buyers  are  numerous  and  where  they  operate  in 
free  competition,  but  often  there  is  little  or  no  competition 
and  sometimes  the  buyers  hesitate  because  of  heavy  supplies 
on  -the  markets  or  the  doubtful  condition  of  the  stock.  In 
that  case,  producers  must  consign,  either  as  individuals  or 
through  associations. 

A  large  number  of  growers  have  no  outlet  for  any  con- 
siderable surplus  produce  except  through  shipment  to  distant 
markets.  In  any  event,  a  close,  up-to-date  knowledge  of 
the  markets  helps  greatly  in  checking  up  the  offers  of  local 
buyers  and  returns  made  by  dealers  and  local  marketing 
associations.  The  well-informed  producer  knows  the  con- 
dition of  the  market  and  has  confidence  in  his  position. 
Said  a  Boston  apple  buyer  who  had  just  returned  from  a 
business  trip  in  western  New  York:  "We  have  to  pay  all  the 
stuff  is  worth  nowadays.  The  growers  are  all  wise.  They 
know  as  much  as  we  do.  Once  in  a  while  we  catch  a  man 
who  has  not  heard  the  news,  but  such  fellows  are  getting 
scarce."  These  well-informed  growers  were  in  close  com- 
mimication  with  one  another  by  telephone.  Some  of  them 
had  called  up  the  nearest  market  station,  on  the  buyer's 
arrival,  and  what  one  grower  knew  all  the  others  quickly 
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had  by  telephone  and  the  buyer  was  confronted  with  market 
Dews  more  recent  and  complete  thaa  his  own.  They  would 
sell  their  apples,  but  not  below  the  market,  and  the  buyer  was 
reduced  to  his  rightful  position  as  a  holder  of  stocks  and  a 
carrier  of  risks,  but  not  able  to  take  any  undue  advantage 
of  the  growers. 

Numerous  letters  written  by  producers  to  the  Bureau  of 
Markets  show  that  the  possession  of  reUable  market  news 
vastly  strengthens  the  holder's  position.  Even  the  buyer 
is  helped  by  the  service.  With  the  situation  well  in  hand 
he  acts  with  sounder  knowledge  and  may  avoid  excessive 
risks  from  overbuying  or  by  shipping  to  overloaded  markets. 
Dealers  are  quite  ready  to  admit  the  value  and  stabilizing 
effect  of  dependable  market  reports. 

A  grower  in  Maryland  said:  "I  watched  your  reports  and 
I  noticed  that  Boston  was  constantly  buying  my  grade  of 
peaches  at  a  price  which  would  enable  me  to  pay  additional 
fright  on  all  I  sent  there,  so  I  made  about  S70  per  car  on 
the  proposition." 

A  grower  at  Brigham,  Utah,  writes :  "  I  demanded  a  price 
consistent  with  your  reports  of  market  conditions  and 
received  it."  According  to  a  Massachusetts  correspondent 
the  news  service  "saves  thousands  of  dollars  annually  for 
the  onion  growers  of  Connecticut  Valley." 

A  railroad  agricultural  agent  in  Mississippi  declares  that 
the  daily  market  report  by  wire  made  possible  a  combined 
saving  of  $1,000  in  one  day  to  growers  at  three  shipping 
points.  "Your  office  goes  a  long  way  toward  running  down 
the  brokers,  dealers,  or  shippers  who  are  in  the  habit  of 
TPRlfii^g  false  statements  for  personal  benefit,"  writes  a  firm 
of  dealers  at  Fort  Worth,  Tex. 

SAVING  THE  MATERIAL. 

Market  reports,  carlot  figures,  and  special  articles  may  be 
kept  conveniently  for  reference  in  holders  sold  at  the  sta- 
tionery stores  or  simply  by  perforating  and  fastening  them 
together  with  twine.  They  should  be  filed  by  crops  and 
according  to  the  calendar  years  for  convenience  in  comparing 
prices  and  other  conditions,  season  by  season.  By  reference 
to  these  files  at  critical  times  in  the  market,  the  shipper  is 
enabled  to  secure  a  long-range  view,  with  plenty  of  back- 
ground to  assist  in  outlining  correct  estimates  of  the  situa- 
tion.   The  special  articles  which  give  a  long-time  summary 
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oi  the  market  for  the  crop-shipping  season  and  with  compari- 
sons for  similar  crops  in  preceding  seasons  are  very  convement 
in  making  quick  estimates  of  this  kind.  The  value  of  all 
this  material  is  greatly  increased  by  keeping  it  at  hand  in 
a  form  readily  available  for  reference. 

WHAT  THEY  WANT  TO   KNOW 

A  market  station,  as  a  side  line,  serves  as  a  clearing  house 
for  information.  All  kinds  of  inquiries,  hundreds  of  them, 
come  from  local  people  who  want  to  know.  They  write  to  the 
station  because  it  is  the  most  accessible  Government  branch 
and  the  general  address  is  easy  to  remember:  "Bureau  of 
Markets,"  Now  York,  Chicago,  or  Detroit,  as  the  ease  may 
be.  These  inquiries,  except  such  as  refer  to  the  local  market 
situation,  which  may  be  answered  direct,  are  forwarded  to 
Washington,  where  they  are  referred  to  the  best-qualified 
technical  men  in  the  various  departments. 

Questions  received  are  a  valuable  hint  regarding  the  kind 
of  help  wanted  by  producers  and  consumers  in  general. 
It  is  plain  that  the  information  asked  for  by  a  few  growers 
must  be  wanted  by  others  and,  if  practioable,  the  material 
is  sooner  or  later  put  into  shape  for  general  distribution  in 
newspaper  articles  or  official  bulletins. 

Men  in  the  market  stations  are  in  a  positjon  to  find  out 
more  of  such  needs.  They  meet  dealers  and  shippers  con- 
tinually in  the  course  of  their  work  and  learn  what  informa- 
tion is  most  needed.  Lai^  producers  often  visit  the  sta- 
tions and  the  Washington  office  to  submit  special  problems 
for  solution. 

For  instance,  some  Maryland  tomato  growers,  unable  to 
move  their  surplus,  oome  in  to  present  their  troubles  and 
are  immediately  put  in  touoh  with  leading  canners  who 
handle  tomatoes.  A  prominent  New  York  State  potato 
grower  receives  information  regarding  the  probable  relative 
market  position  of  his  stock  if  shipped  to  a  distant  city. 
Spinach  growers  in  Texas  who  apply  by  telegraph  obtain 
addresses  of  canners  and  lai^e  buyers.  A  group  of  middle- 
west  onion  producers  are  told  how  to  apply  for  Army  con- 
tracts. Scores  of  small  growers  in  widely-scattered  sections 
are  advised  regarding  the  possibUities  of  marketing  in 
small  lots  by  mail  or  express  or  motor  truck.  A  manufac- 
turer of  fruit  juice  receives  a  list  of  principal  shipping  points 
where  fruits  should  be  plentiful,  and,  on  the  other  hand,  a 
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berry  grower  remote  from  ordinary  markets  receives  ad- 
dresses of  fruit  jmce  makers. 

Requests  for  lists  of  dealers  need  to  be  answered  with 
considerable  discrimination.  In  lai^e  markets  the  trade 
specializes  to  a  considerable  extent  and  the  list  shoiild 
include  dealers  adapted  to  the  class  of  business  offered. 
Small  shippers,  for  instance,  should  not  be  directed  to  firms 
handling  carlots  only  or  to  auction  coacems,  Lai^  shippers 
should  be  directed,  if  possible,  to  firms  which  make  a  spe- 
oialtrf  of  the  product  intended  to  be  shipped.  Even  in  the 
eeparatfi  commodities  there  is  often  spedallzation;  some 
finns,  for  instance,  handle  only  Califomia  fruit,  otiiers 
handle  early  potatoes  but  do  not  take  up  ihe  late  crop  to 
any  ext«nt.  Some  firms  that  handle  northern  onions  do 
not  deal  extensively  in  the  southern  Bermuda  crop,  and  some 
do  not  handle  green  onions  or  bunched  stock. 

Best  results  naturally  are  secured  by  assisting  the  shipper 
to  find  the  class  of  dealers  accustomed  to  handle,  in  a  large 
way,  the  kind  of  business  which  he  offers.  The  overworked 
market  station  man  is  evidently  not  able  to  take  up  investi- 
gations for  individual  shippers.  He  can  only  send  out  a 
classified  list  believed  to  be  reliable  in  a  general  way. 

Often  request  is  merely  for  the  official  price  quotAtJon  foi 
a  certain  day  or  week,  this  information  being  wanted  in  con- 
nection with  damage  claims  or  as  a  check  on  returns  of 
conmiission  dealers.  Whatever  the  question,  somebody  in 
Washington  is  ready  to  spend  hours,  perhaps  days,  in  looking 
up  the  facts  in  order  that  some  imknown  correspondent  may 
benefit.  Most  of  the  market  station  men  are  also  produoers, 
or  have  been  connected  in  some  way  with  handling  produce, 
aad  they  are  in  a  position  to  realize  fully  the  troubles  and 
problems  of  the  people  who  write  inquiries. 
READY  TO  HELP. 

The  market  man  is  dose  to  the  selling  end  and  he  is 
anxious  to  help. 

Market  reports  on  the  crop  you  raise  are  free.  Ask  for 
them. 

Keep  the  reports,  reviews,  and  special  articles  on  file. 
They  will  help  in  following  and  understanding  the  markets. 

Send  the  market  station  man  questions.  If  he  can  not 
answer  them  he  knows  who  can. 
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By  R.  O.  B.  Davis, 
Scientist,  Bureau  of  Soil*. 

NITROGEN  in  some  form  is  necessary  for  the  main- 
tenance of  animal  or  vegetable  life.  Ko  animal  or 
vegetable  cell  can  exist  without  containing  nitrogen  in  com- 
bination with  carbon,  hydrogen,  oxygen,  and  sulphur.  In 
spite  of  its  essential  nature,  however,  neither  animals  nor 
plants  can  utilize  nitrogen  unless  it  is  fixed  in  some  combina- 
tion. Nitrogen  in  its  elemental  form  constitutes  about  four- 
fifths  by  volume  or  three-fourths  by  weight  of  the  atmo- 
sphere, but  this  elemental  form  must  combine  with  other  ele- 
ments before  it  can  be  assimilated.  Plants  are  nourished  by 
the  nitrogenous  substances  contained  in  the  soil  and  water, 
and  animals  by  the  nitrogenous  substances  in  plants  and 
other  animals.  The  use  of  fertilizers  containing  nitrogen  is 
to  meet  this  demand  of  plants  for  this  essential  element. 

In  addition  to  being  so  essential  to  life  nitrogen  is  the 
chief  and  most  used  element  in  explosives,  and  many  of  the 
combinations  of  nitrogen  that  may  be  used  as  explosives  may 
also  be  used  as  fertilizers  or  else  by  easy  transformation  may 
become  available  to  plants  as  fertilizers.  Thus  the  problem 
of  supplying  nitrogen  compounds  in  war  is  closely  linked 
to  the  problem  of  supplying  fertilizers  in  peace.  A  differ- 
ence lies  in  the  preparation  and  application  of  the  products. 
SOURCES  OF  NATURAL  NITROGEN  SUPPLIES. 
Under  natural  conditions  small  amounts  of  atmospheric 
nitrogen  are  continually  combining  with  oxygen  and  hydro- 
gen to  form  ammonia  and  nitrate,  and  these  compounds  are 
carried  into  the  soil  by  rains  and  snow  to  be  utilized  by 
plants.    Also  the  action  of  certain  bacteria  on  the  roots  of 
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certain  legumes  are  causing  continuously  some  nitrogen  of 
the  air  to  enter  combinations  useful  to  plants.  In  the  life 
cycle  of  the  plant  some  of  this  nitrogen  becomes  free  again 
when  nitrogenous  material  decays,  some  is  utilized  again  in 
other  plant  growths  Materials  of  both  vegetable  and  animal 
origin  (such  as  dried  blood,  tankage,  fish  scrap,  cottonseed 
meal,  manure)  are  used  to  increase  the  nitrogen  store  in 
the  soil,  but  these  are  insufficient  to  meet  the  demands. 

The  world's  principal  source  of  nitrogenous  material  in 
the  past  has  been  the  nitrate  beds  of  Chile.  While  these 
deposits  are  enormous  they  are  not  inexhaustible,  and  it  is 
easily  conceivable  that  a  country  might  be  cut  off  from  this 
supply  at  a  time  when  nitrates  were  absolutely  essential. 
This  is  just  what  happened  to  Germany  through  the  opera- 
tions of  the  English  blockade.  But  Germany  had  foreseen 
the  danger  and  had  developed  the  production  of  nitrate 
from  artificial  sources  to  such  an  extent  that  she  could  meet 
her  demands  without  importing  Chilean  nitrate.  Other 
countries  had  not  progressed  so  far  and  the  war  gave  a 
great  impetus  to  the  study  of  the  production  of  artificial 
nitrates. 

COAL  A  SOURCE  OF  AMMONIA. 

One  source  of  nitrogen  in  coal-producing  countries  is  am- 
monium sulphate  from  coke  ovens.  Bituminous  coal  suit- 
able for  making  coke  contains  from  0.8  to  1.5  per  cent  nitro- 
gen, which  may  be  recovered  in  the  gases  evolved  in  cooking. 
In  this  country  much  of  the  coking  in  the  post  has  been 
in  the  beehive  coke  ovens,  where  all  the  volatile  materials 
driven  off  by  heat  are  allowed  to  escape  and  the  valuable 
ammonia  is  lost.  During  the  war  many  beehive  ovens 
were  displaced  by  by-product  ovens,  and  the  production 
of  ammonium  sulphate  in  this  country  rose  from  100,000 
tons  in  1909  to  188,000  in  1913  and  357,000  tons  in  1917. 
INSUFFICIENT  SUPPLY. 

The  consumption  of  fixed  nitrogen  in  the  United  States 
in  1913  amounted  to  about  140,000  tons,  or  the  equivalent  of 
practically  650,000  tons  of  ammonium  sulphate.  The  Euro- 
pean war  produced  an  unprecedented  demand  for  nitrogen 
for  explosives,  and  the  difference  between  our  production 
and  potential  consumption  became  enormous.    This  condi- 
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tion  resulted  in  renewed  efforts  to  establish  processes  for 
fixing  atmospheric  nitrogen  in  combinations  that  would  be 
useful  for  explosives  or  fertilizers.  Such  methods  have  been 
nsed  largely  during  the  war,  but  in  this  country  their  com- 
mercial development  has  only  just  begun.  Indeed,  much  im- 
provement in  the  methods  remains  to  be  accomplished. 

SUPPLY  OF  NITROGEN  INEXHAUSTIBLE. 

The  desirabilHy  of  such  methods  is  readily  seen  when 
the  extent  and  quantity  of  the  raw  material  is  considered. 
The  atmosphere  covers  the  earth,  and  above  every  square 
mile  of  the  earth's  surface  there  is  estimated  to  be  about 
21 ,683,200  tons  of  nitn^^i,  while  the  total  area  of  the  earth's 
surface  is  estimated  at  199,712,000  square  miles.  That  there 
may  he  no  danger  of  exhausting  the  raw  material  is  readily 
seen  from  the  figures  for  nitrogen  consumption.  In  1913 
the  total  consumption  of  nitrogen  for  the  world  is  estimated 
at  787,000  tons,  of  which  62,000  were  produced  by  s<Hne  form 
of  nitrogen  fixation.  In  1917,  the  consumption  had  in- 
creased owing  to  the  war  to  1,231,400  tons,  of  which  388,000 
were  produced  by  fixation  methods. 

CONVERSION  OP  ATMOSPHERIC  NITROGEN. 

The  converaon  of  the  nitrogen  of  the  air  into  compounds 
available  for  use  may  be  accomplished  in  several  ways, 
the  principal  ones  of  which  are : 

1.  The  direct  oxidation  of  nitrogen  and  its  conversion 
into  nitric  acid. 

2.  The  combination  of  nitrogen  with  metals  to  form 
nitrides,  which  may  be  treated  to  furnish  ammonia. 

3.  The  formation  of  cyanides  or  cyanogen  compounds  by 
combination  of  nitrogen  with  metals  and  carbon, 

4.  The  formation  of  a  compound  with  carbide,  producing 
cyanamid. 

5.  The  direct  combination  of  nitrogen  and  hydrogen  from 
its  elements  for  the  formation  of  ammonia. 

THE  ARC  PROCESS. 
The  direct  oxidation  of  nitrogen  in  the  electric  arc  to 
form  nitric  acid  was  the  first  of  the  processes  to  be  de- 
veloped abroad.    Many  forms  of  arcs,  through  which  air 
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passes  or  is  blown,  have  been  proposed,  but  the  principle 
involved  is  the  same,  the  union  of  oxygen  and  nitrogen  at 
the  temperature  of  the  arc  The  only  commercially  success- 
ful plant  is  located  in  Norway,  where  electric  power  is  cheap. 
The  method  itself  is  very  inefficient  as  regards  production 
in  relation  to  power  consumed.  The  low  cost  of  electric 
power  in  Norway  makes  the  process  workable  there. 

It  is  generally  conceded  that  this  process  would  not  be 
adapted,  in  its  present  state  of  development,  for  use  in  the 
United  States.  Apparently  there  is  not  a  sufficiently  large 
amount  of  chea^  hydroelectric  power  available  in  America 
within  reach  of  points  where  nitric  acid  would  be  used.  The 
cost  of  installing  the  process  is  high,  and  the  product,  nitric 
acid,  is  not  economically  transportable.  Nitric  acid  is  not 
readily  converted  into  materials  that  are  used  for  fertilizers. 
Calcium  nitrate  and  ammonium  nitrate  formed  by  neutraliz- 
ing nitric  acid  with  lime  or  ammonia  are  of  some  value  as 
fertilizer  material,  but  can  not  be  used  readily  in  mixed  fer- 
tilizers demanded  by  American  farmers.  In  spite  of  the  sim- 
plicity of  the  arc  process,  and  the  supply  of  raw  material 
withi.>ut  cost,  the  disadvantages  are  seemiugly  greater  than 
the  advantages  for  this  country. 

NITRIDE  PROCESS. 
The  nitride  process  consists  of  the  combination  of  nitro- 
gen with  various  materials  under  the  influence  of  high  heat, 
^d  the  nitrides  produced  may  be  tivated  subsequently  to 
furnish  ammonia.  The  best  developed  of  the  nitride  proc- 
esses is  that  of  making  aluminum  nitride  from  alumina, 
coke,  and  nitrogen  heated  to  a  temperature  of  about  1,800° 
C.  in  an  electric  furnace.  The  process  has  not  been  developed 
sufficiently  to  show  what  the  ultimate  power  requirements 
would  be,  althou^  they  are  known  to  be  rather  high.  At 
present,  however,  it  is  not  used  on  a  commercial  scale  for  the 
production  of  ammonia. 

CYANIDE  PROCESS. 
The  cyanide  process  is  one  depending  upon  the  formation 
of  cyanides  by  the  combination  of  nitrogen  with  metals  and 
carbon.     There  is  no  difficulty  in  the  chemical  reaction  in- 
volved.   Sodium  carbonate,  ground  coke,  or  carbon  in  some 
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other  form  is  brought  into  contact  with  finely  divided  iron 
and  heated  to  redness,  and  nitrogen  or  air  passed  throng 
the  mass.  The  nitrogen  is  fixed  as  sodium  cyanide.  The 
reactions  take  place  readily,  but  mechanical  difficulties  of 
carrying  them  out  have  not  as  yet  been  entirely  solved.  The 
sodium  cyanide  formed  may  be  readily  converted  into  am- 
monia, and  the  sodium  carbonate  recovered  for  further  use. 
The  product  obtained  here,  as  in  the  case  of  the  nitride 
process,  is  ammonia.  This  propess,  however,  at  present  is 
not  a  commercial  success. 

CYANAMID  PROCESS. 

The  cyanamid  process  consists  of  the  union  of  nitrogen 
with  carbide  at  the  temperature  of  the  electric  furnace. 
Kaw  materials  required  in  the  process  are  lime,  anthracite 
■  coal,  or  coke  for  producing  calcium  carbide  and  nitrogen 
obtained  from  liquid  air.  The. process  consists  of  the  pro- 
duction of  the  carbide  in  a  large  furnace  by  heating  lime 
and  coke  or  anthracite  coal.  The  second  step  involves  the 
fine  grinding  of  the  calcium  carbide  without  contact  with 
air  and  beating  the  ground  mass  to  a  red  heat,  when  nitro- 
gen is  introduced  and  is  al^orbed  by  the  carbide  to  form 
cyanamid.  The  cyanamid  may  be  treated  with  steam  for 
the  production  of  ammonia.  This  is  necessary  where  nitric 
acid  or  nitrates  are  to  be  formed,  but  cyanamid  itself  has  a 
value  as  a  fertilizer  material.  This  process  has  been  worked 
commercially  in  Germany,  producing  about  one-third  of  the 
German  requirements  during  the  recent  war.  It  has  also 
been  worked  successfully  in  other  countries,  and  the  only 
commercial  plant  for  fixation  of  nitrogen  on  the  American 
Continent  used  this  process.  This  plant  at  Niagara  Falls 
has  been  in  operation  for  a  number  of  years,  producing 
cyanamid  daily  for  agricultural  purposes.  The  advantage 
of  this  process  is  that  it  gives  a  product  which  is  salable  as 
a  fertilizer  material  or  convertible  into  materials  which 
may  be  used  for  fertilizers.  The  disadvantages  are  that  it 
involves  a  high  consumption  of  power  and  l^e  cost  of  the 
finished  product  is  comparatively  high.  In  addition  the 
product  is  very  disagreeable  to  handle  because  of  the  irri- 
tation to  the  mucous  membranes  when  the  dust  is  breathed 
by  animals  or  men  working  witJi  it. 
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HABES  PROCESS. 

The  Haber  process  is  based  upon  tte  direct  combiDation 
of  nitrogen  and  hydrogen  in  the  elemental  form  to  produce 
ammonia.  The  process  has  to  ba  carried  out  at  a  pressure 
of  100  to  200  atino8|>lnrce  and  a  comparatively  high  tem- 
perature, about  550°  centigrade.  The  process  was  first  de- 
veloped in  Germany,  and  during  the  recuit  war  it  oonfanb- 
ut«d  at  least  one-third  of  the  fixed  nitrogen  required  by  that 
country.  ,  In  no  othef  country  has  this  process  been  worked 
commercially,  but  a  great  deal  of  work  has  been  done  toward 
developing  it  It  has  a  number  of  advantages.  The  power 
required  is  small,  the  product — liquid  ammonia — is  readily 
available  for  oxidation,  and  the  nitric  acid  obtained  is  con- 
vertible into  fertilizer  materials.  The  raw  materials — air, 
water,  and  coal — are  available  in  large  quantities.  The  dis- 
advantages of  the  method  involve  the  use  of  highly  technical 
labor  and  the  mechanical  difficulties  of  carrying  out  the 
operations  at  pressures  of  100  or  more  atmospheres. 

THE  PROSPECT. 

From  this  summary  of  the  nitrogen-fixation  processes  it 
would  seem  that  only  two  are  readily  adapted  to  use  in  this 
country  at  present,  and  when  the  United  States,  during  the 
World  War,  found  itself  in  need  of  nitrogen  these  two  meth- 
ods were  recommended  by  a  committee  of  scientists  ap- 
pointed to  investigate  the  fixation  processes.  As  a  result 
two  plants  were  built,  known  as  the  Nitrate  Plants  Nos.  1 
and  2,  at  Shefiield  and  Muscle  Shoals,  Ala.  Plant  No.  1 
was  completed  but  never  really  came  into  operation  up  to 
the  time  of  the  armistice.  This  plant  was  designed  to  pro- 
duce 60,000  pounds  of  anhydrous  ammonia  per  day.  Plant 
No.  2,  for  the  production  of  cyanamid,  was  completed,  but 
operation  is  suspended  pending  decision  of-the  method  of 
the  plants'  disposal.  This  plant  was  designed  to  produce 
110,000  tons  per  annum  of  ammonium  nitrate.  The  utiliza- 
tion of  these  plants  now  becomes  a  peace-time  instead  of  a 
war  problem. 

The  intention  is  to  use  these  for  producing  fertilizer  ma- 
terial in  times  of  peace,  and  indeed  this  is  the  only  field  in 
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which  so  large  an  amount  of  nitrogenous  products  could  be 
used.  The  problem  presents  difficulties  from  a  commercial 
standpoint.  In  war  a  workable  method  is  all  that  is  asked, 
the  cost  is  of  little  importance ;  in  peace  the  product  mtist 
be  marketable  in  competition  with  other  sources  of  nitrogen. 

The  great  bulk  of  the  product  from  the  plants  is  cyana- 
mid,  and  this  has  several  objectionable  features  as  a  fer- 
tilizer. Because  of  its  irritating  effect  on  men  and  animals, 
objection  is  made  to  its  use.  Also,  the  manner  of  its  appli- 
cation is  different  from  that  of  other  fertilizers.  The  desire 
then  is  to  convert  the  cyanamid  into  other  products  not  ob- 
jectionable. This  can  be  done,  hut  the  problems  to  be  solved 
involve  the  question  of  costs,  and  the  products  must  lit  into 
the  farmers'  experience  and  occasion  least  change  in  agri- 
cultural practice. 

The  United  States  in  1913  consumed  about  140,000  tons 
of  inorganic  nitrogen,  equivalent  to  658,000  tons  ammonium 
sulphate,  of  which  nearly  two-thirds  was  Chilean  nitrate. 
Under  the  stress  of  war,  with  the  possibility  that  shipments 
of  nitrate  might  be  stopped,  plants  were  built  with  an  an- 
nual capacity  of  nearly  50,000  tons  of  fixed  nitrogen.  .  In  the 
year  1917  our  by-product  coke  ovens  produced  about  80,000 
tons  of  nitrogen,  or  about  400,000  tons  of  anmionium  sul- 
phate. 

Assuming  that  all  the  plants  and  by-product  ovens  will 
maintain  this  production,  our  total  capacity  is  about  130,000 
tons  of  nitrogen  or  611,000  tons  ammonium  sulphate,  close 
to  but  less  than  the  total  consumption  in  1913  in  the  United 
States. 

As  a  great  agricultural  country,  we  can  use  much  more 
fixed  nitrogen  in  the  future ;  in  fact,  the  percentage  increase 
in  world  nitrogen  consumption  was  nearly  as  great  in  the 
four  years  preceding  the  war  as  from  1913  to  1918,  despite 
the  large  demand  for  nitrogen  in  explosives  in  the  latter 
period.  The  .,utilization  of  these  plants  will  place  us  in  a 
position  where  expansion  will  be  easy  in  time  of  emergency, 
and  assure  us  independence  as  regards  a  plentiful  supply  of 
this  most  essential  element  both  in  war  and  in  peace. 
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A  Geographical  Presentation. 

By  J.  H.  Ahnold,  Agricultural,  and  R.  R.  Spaffokd,  AtKttantin 
AgnailtuTat  Eamomia,  Offi/x  of  Farm  Managemtnt. 

SOXJRCE  OP  MATERIAL. 

THIS  geographical  presentation  of  farm  practices  in 
growing  wheat  in  the  United  States  is  based  on  reports 
obtained  by  the  Bureau  of  Crop  Estimates  from  about 
7,000  farmers.  Questionnaires  were  distributed  to  crop 
reporters  in  the  wheat-growing  regions,  and  the  resulting 
reports  cover  practically  every  county  in  the  United  States 
where  the  wheat  crop  is  of  any  importance  (see  map  1). 
Where  wheat  is  most  extensively  raised  the  records  average 
8  to  lOper  county,  and  for  the  entire  wheat  area  the  average 
is  about  4  per  county.  The  form  of  the  questionnaire  is 
illustrated  on  page  125.  While  not  always  complete  in  all 
respects,  on  the  whole  the  answers  show  a  serious  attempt 
on  the  part  of  the  farmer  to  give  as  accurately  as  possible 
the  facts  asked  for.  On  many  records  farmers  included 
notes  on  these  practices,  telling  how  they  varied  from  year 
to  year,  depending  on  weather  conditions,  etc.  Also,  there 
were  many  notes  giving  excellent  reasons  why  operations 
were  performed  as  they  were.  The  authors'  thanks  are  due 
to  the  fanners  who  have  cooperated  in  this  work. 

These  records  were  read  and  the  data  relating  to  practices 
in  growing  wheat  were  embodied  in  the  accompanying  maps. 
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The  practict'9  as  roportod,  while  no  doubt  subject  to  more 
or  leas  improvement  eveiywhere,  doubtless  represent  pretty 
well  what  the  average  wheat  fanner  considers  practical  and 
economical  under  present  conditions. 


Where  the  Data  Apply. 


WINTER  AND  SPRING  WHEAT. 
The  labor  requirements  of  winter  and  spring  wheat  differ 
especially  in  their  seasonal  distjibution,  so  that  for  the  sake 
of  clearness  in  presenting  the  geography  of  practices  the 
reader's  attention  is  called  to  map  2.  This  map  shows  by 
means  of  dots  the  areas  of  greatest  production  in  different 
parts  of  the  United  States,  and  by  means  of  lines  the  choice 
of  the  farmer  as  to  whether  he  will  sow  his  wheat  in  autumn 
or  spring.  As  a  rule,  winter  wheat,  when  not  ^vinterkilled, 
j-ields  better  than  spring  wheat  and  permits  a  better  dis- 
tribution of  labor.  For  these  reasons  it  tends  to  push 
northward  as  far  as  the  chmate  will  allow.  *rhe  southern 
limit  of  wheat  growing  coincides  very  distincUy  with  the 
northern  limit  of  cotton  growing.  Conditions  under  which 
cotton  is  produced  do  not,  generally  speaking,  favor  wheat 
raising.  To  some  extent  in  Texas,  however,  wheat  is  grown 
in  cotton  territory. 
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WHEAT-GROWING  OPERATIONS. 

The  operations  required  in  producing  wheat  may  be  con- 
veniently grouped  in  four  divisions:  (1)  Preparation  of  seed 
bed  and  sowing;  (2)  harvesting;  (3)  thrashing;  and  (4) 
marketing.    Considerable    information    was    obtained    on 


■  muL  TAT  or  oiowiro  oi  uufraiio. 


.Lu;i«*«^_...i 


A- Typical  Report  as  Made  out  by 


marketing,  but  sine*  methods  of  deUvering  grain  to  the 
local  market  are  much  the  same  everywhere,  no  attempt  is 
made  to  present  this  information  geographically.  In  read- 
ing the  discussion  of  operations  which  follows  there  should 
be  kept  in  mind  not  only  the  zones  of  winter  and  spring 
wheat  production  but  certain  distinct  areas  within  each 
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zone.  These  areas  may  be  defined  as  (1)  the  Eastern  Area, 
characterized  by  a  humid  climate  where  wheat  growing  is 
more  or  less  tied  up  with  the  growing  of  clover  and  grasses 
which  have  a  prominent  place  in  rotations  {the  eastern  por- 
tions of  the  Dakotas,  Nebraska,  Kansas,  and  Oklahoma  and 
all  the  wheaVproducing  States  east  are  included  in  this 
area);  (2)  the  Great  Plains  Area,  where  legumes  and  grasses 
do  not  as  a  rule  enter  into  rotations  and  where  dry-farming 
methods  are  used;  (3)  the  Pacific  Area,  where  summer- 
fallowing  prevails,  and  (4)  the  Rocky  Mountain  Area,  where 
wheat  is  raised  in  small  favorable  spots  liore  and  there, 
frequently  under  irrigation. 


Where  Wheat  is  Produced. 

Uap  2.— DistrlbuUon  oI  vheat  produclbon  In  the  L'nlled  SUles  and  Canada  aooord lug  to 
the  1>10  Census.  The  hmvUr-ituuIed  areas  show  vhcra  prodnctioD  la  greeUst.  The  hosTf 
dttrklliUDn  the  map  ahor^s  trhere  Ihefanner'acbolce  ivaa  50  per  cent  vlnler  whntand  60 
p«r  (anl  spring  n-hmt.  The  line  symbollied  by  "  3  "  shows  where  Ihe  choice  was  SO  per  eent 
■prlncuid  10  per  cent  wtntH- v.-haal.  The  line  symbolised  bf  "W"  shows -where  the  chalea 
watSO  per  cent  winter  and  10  per  cent  sprtng  wheat. 

PREPARATION  OF  SEED  BED  FOR  WHEAT  AFTER  BROADCAST 
CROPS. 

Generally  speaking,  cultivated  annual  crops  may  be  divided 
into  two  groups,  viz,  broadcast  (or  drilled)  and  intertilled 
crops.  The  change  from  broadcast  to  intertilled  crops  and 
vice  versa  is  practiced  in  most  parts  of  the  United  States. 
This  i^  done  in  consideration  of  the  value  of  rotation  in  main- 
taining proper  soil  conditions  for  growing  crops  and  in  the 
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Spring  Wheat — Spring  Plowing. 

itAi  S.— Anaa  Then  spring  ptowlng  la  couunon  In  pcepailiig  usd  bed  loc  aprlnc  wheat. 
Tbe  mora  dmsely-shBiled  aroui  IndlcaW  vhera  th»  pn^Jca  Is  moat  common  and  tha  lighter 
sbsded  anas  wher*  oUUr  pnctioea,  socli  u  tail  plowfiiE  or  disking  cornstaU;  ground.  Is  also 


Spring  Wheat^Fall  Plowing, 
when  fall  plowing  lor  spring  wlirat  Is  a  mors  c 


lc63«>nunon  praotlce. 
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economical  use  of  labor;  and  so,  as  brought  out  in  the  maps 
which  summarize  these  practices,  it  is  very  natural  for  the 
farmer  to  fall  into  the  practice  of  following  com  and  other 
intertilled  crops  with  wheat  wherever  practicable.  After  a 
broadcast  crop  the  land  is  usually  more  or  less  weedy  and 
the  top  soil  is  hardened.  So  where  wheat  is  to  follow  there  is, 
as  a  rule,  need  of  considerable  work  in  preparing  a  proper 
seed  bed. 


■Winter  Wheal — Lata  Summer  and  Fall  Plowing. 

Hip  S.— Areaa  wbo-a  lale  summer  aai  emty  tall  plowing  Is  done  for  winter  wheat.  In  all 
Ttnter  whmt  areofl  when  oontlnuona  cropping  Is  practiced  faimera,  cs  a  ruto,  try  toplov  as 
■oon  as  poselble  atur  harvest. 

Long  experience  has  taught  farmers  the  general  principle 
of  seed-bed  preparation  for  wheat,  and  agronomists  by  care- 
ful experiments  have  explained  it  on  a  scientific  basis.  The 
seed  bed  should  be  firm  and  moist,  well  packed  underneath, 
and  more  or  less  loose  on  top.  The  usual  operations  to 
accomplish  these  purposes  after  broadcast  crops  are  plowing, 
disking,  harrowing,  rolling,  or  dragging.  In  the  eastern  area 
plowing  is  nearly  always  mentioned  as  the  first  operation. 
Only  occasionally  is  the  land  disked  before  plowing.  In 
the  Great  Plains  Area  plowing  is  frequently  omitted,  disking 
the  stubble  or  listing  taking  its  place.  Sometimes  the  wheat 
is  drilled  into  the  stubble  without  any  previous  preparation. 
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As  a  rule  no  particular  sequence  is  followed  in  performing 
the  operations  before  drilling.  The  fanners  that  reported 
pointed  out  very  frequently  in  notes  the  fact  that  operations 
in  seed-hed  preparation  were  not  done  according  to  any  set 
rule,  that  tiie  order  in  which  they  were  done  and  the  number 
of  times  performed  varied  according  to  the  number  and  kind 
of  obstacles  to  be  overcome.  It  is  thus  obvious  that  one 
year  may  require  more  labor  in  preparing  a  seed  bed  than 
another. 


Wheat — Summer  Fallow. 

IfiPS.—Aieuwberetlusuiiuiiu-IalloHprBctiiw  prevails.  The  flist  apentkm  In  summep- 
hOowbig  Is  usually  plowing.  The  ground  fs  slWrwwdi  kapt  clean  b;  cnltfvatlDg,  luuBlly 
with  tho  disk  harrow  uid  "weeder." 

ITie  disk  may  he  used  to  pulverize  the  soil,  to  destroy 
weeds,  or  to  pack  the  subsurface.  The  harrow  is  used  prin- 
cipally to  smooth  and  loosen  the  surface,  as  well  as  to  destroy 
weeds.  The  roller  is  used  to  pack  the  surface,  the  object 
being  usually  to  bring  moisture  to  the  top  to  start  weed 
growth  to  be  later  destroyed,  or  to  hasten  the  starting  of 
wheat  or  grass  seed  sometimes  sown  with  wheat.  The  plank 
iHasr-Tu  iwa — » 


D.qit.zeaOvGoOt^lc 


130      YearbooTc  of  the  Department  of  AgricttUure,  1919. 

drag  or  similar  implement,  besides  serving  the  purpose  of  the 
roUer,  is  used  to  crush  hard  clods  and  to  level  the  land  after 
rough  plowing.  In  summer-fallow  areas  farmers  report  the 
frequent  use  of  the  "weeder"  in  addition  to  the  harrow  and 
disk.  This  implement,  of  which  several  forms  are  in  use, 
sometimes  operates  with  a  rod  or  knife  just  beneath  the 
surface,  thus  killing  weeds  without  pulverizing  the  top  soil, 
which  under  certain  conditions  should  be  left  cloddy. 


r — ( >        I — r^ 


Wheat — Listing  Inatead  of  Plowing. 


After  a  broadcast  crop,  such  as  wheat,  oats,  or  barley,  the 
ground  is  usually  plowed  either  in  the  spring  or  fall.  In  the 
dry,  short-season  areas  of  the  spring-wheat  zone,  spring 
plowing  (not  including  "summer-fallow"  plowing)  was  more 
frequently  reported  than  fall  plowing,  while  eastward  in 
Minnesota,  Wisconsin,  and  the  New  England  States  fall 
plowing  is  more  commonly  mentioned  than  spring  plowing 
(see  maps  3  and  4).  In  the  more  northern  or  high  altitude 
areas  the  season  for  fall  plowing  is  comparatively  short. 
Besides,  in  these  higher  and  drier  areas  it  is  obvious  that 
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stubble  and  weeds  left  on  the  ground  during  the  winter  may 
serve  to  catch  and  hold  the  light  drifting  snows  that  would 
ordinarily  be  blown  off  the  plowed  ground. 

In  the  humid  areas  of  the  winter  wheat  zone,  where  con- 
tinuous cropping  is  the  rule,  the  aim  is  usually  to  plow  after 
a  broadcast  crop  as  soon  as  possible  after  harvest  in  order  to 
check  weed  growth  and  to  conserve  moisture  (soo  map  5). 


Wbere  summer -fallowing  is  practiced,  plowing  ia  done  in 
the  fall,  winter,  or  spring  according  to  locality  and  condi- 
tions of  soil  and  weather  (see  map  6).  In  California  more 
fall  and  winter  plowing  was  reported  than  spring  plowing, 
while  in  Washington  spring  plowing  for  summer  fallow  was 
much  more  frequently  mentioned.  After  plowing,  the 
ground  is  cultivated  with  such  implements  as  the  disk, 
harrow,  and  weeder  in  order  to  check  weed  growth  and  to 
conserve  moisture.     Where  this  method  ia  an  established 
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practice,  a  wheat  crop  usually  alternates  with  summer  fallow, 
thus  providing  a  crop  once  in  two  years.  In  some  places, 
however,  the  land  J3  summer-fallowed  only  after  two  or  more 
years  of  continuous  cropping. 


Wheat— Boiling  Seed  Bed. 

oommoQ  practice  to  roll  the  seed  bed  lorwhHt.    In  go 


In  portions  of  the  Plains  Area  listing  takes  the  place  of 
plowing  to  a  considerable  extent  (see  map  7).  The  lister 
(seepage  131)  is  an  implement  that  "cuts  and  covers,  "but  is 
effective  in  checking  weed  growth,  in  conserving  moisture, 
and  in  preventing  soil  blowing.  The  lister,  however,  leaves 
the  surface  in  alternate  furrows  and  ridges  so  that  a  special 
operation  is  required  to  level  the  surface  and  loosen  up  the 
ground  left  unturned.  This  is  usually  done  with  a  "disk 
sled"  or  cultivator,  afterwhich  the  ground  is  cross-harrowed 
just  before  the  drill.  Listing  ia  much  more  common  on  light 
sandy  soils  than  on  heavy  soils.     About  the  same  amount 
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of  labor  is  used  in  listing  and  sledding  down  ridges  as  is 
used  in  plowing.  Taking  into  consideration,  however,  the 
fact  that  early  plowing  or  listing  increases  the  yields  very 
materially,  an  economic  advantage  is  gained  by  the  use  of 
the  lister  in  that  with  the  same  crew  twice  as  much  ground 
can  be  covered  in  a  day  as  with  a  plow. 


Wheat— Plankiiig  or  Floating  Seed  Bed. 

Uxt  9.— Aietts  when  ihe  plaitk  drag  and  otlur  similar  Implsmenu  lOr  smooUUng  md 
packing  the  sead  b«d  ore  amunonl;  used.  For  »lla  that  tsud  lo  tana  lurd  oloda  of  Mr  plowing, 
or  Cdt  slon;  ground,  the  dreg  i9  usutdlr  more  sutlnble  than  tbe  roll«r. 

In  all  areas  where  either  spring  or  fall  plowing  is  done, 
other  operations  follow,  such  as  disking  and  harrowing,  and 
frequently  rolling  and  dragging.  The  frequency  and  num- 
ber of  such  operations  after  plowing  are  to  a  large  extent  deter- 
mined by  climate  and  soil  conditions  and  the  general  type 
of  farming.  In  northern  Ohio,  southern  Michigan,  and 
northwestern  New  York,  for  instance,  each  of  the  operations 
mentioned  above  is  frequently  done  several  times  in  preparing 
a  single  seed  bod.  Rolhng  is  often  done  after  drUling  and 
again  in  the  spring  to  pack  the  soil  after  it  has  been  heaved 
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by  frost.  On  the  other  hand,  on  wheat  farms  in  the  Plains 
Area  or  even  in  the  Pacific  Area,  where  summer-fallowing  is 
common,  much  lees  work  is  done  after  plowing.  Neither 
the  roller  nor  the  plank  drag  is  used  to  any  extent  in  dry 
farming,  sinc6  wh^^  this  method  is  used  a  more  or  lees 
loose,  rough,  or,  in  some  cases,  cloddy,  surface  has  been 
found  to  be  better  than  a  smooth  packed  surface.  Map  8 
shows  where  the  roller  is  in  common  use.     The  plank  drag, 


Wheal — Duklng  Small-Grain  Stubble  Iiutead  of  Plowing. 


of  which  several  types  exist,  serves  to  a  large  extent  the 
purpose  of  the  roller.  Even  in  the  irrigated  districts  of 
the  West  only  a  few  reports  mentioned  the  roller.  While 
this  implement  is  used  wherever  the  roller  is  found,  it  seems 
best  adapted  to  the  more  southern  parts  of  the  humid  winter- 
wheat  area  (see  map  9).  Here  the  wheat  soils  are  usually 
heavy  and  easily  form  hard  clods,  and  the  land  is  often 
stony — conditions  which  call  for  the  drag  rather  than  the 
roller. 
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One  reason  why  surface  packing  is  so  common  in  the 
Eastern  Area  is  that  here  in  fitting  the  seed  bed  for  wheat 
it  is  frequently  at  the  same  time  fitted  for  a  meadow  to  follow 
wheat,  so  that  bettor  to  insure  a  stand  of  grass  the  ground 
usually  needs  firm  packing  near  the  surface ;  also  a  smooth 
surface  is  desirable  when  cutting  hay.  The  roller  and  plank 
drag  are  implements  which  accomplish  this  purpose  quite 
satisfactorily. 


SnaU-Grsim  Stubble. 
.  "stDbbla  In"  wbMt  with  tha  disk  drfU,  without 
•ny  imvloaa  prcpantlan  of  s«d  bad.    Dotng  this  Is  not  ganrallf  eonsidired  a  good  pnctlca, 
bat  on  eltar  land  It  oKen  pravcs  economical. 

Disking  stubble  and  "stubbling  in"  are  common  practices 
after  broadcast  crops  in  the  Plains  Area,  in  both  the  winter 
and  spring  wheat  zones.  Maps  10  and  It  show  the  (^tri- 
bution  of  these  practices.  In  places  where  such  practices  , 
are  common,  average  yields  are  comparatively  low  and  crop 
fulures  are  more  or  less  frequent,  and  to  meet  such  conditions 
economically  extensive  methods  are  used.  Here  the  farmer 
usually  plows  the  weediest  land,  disking  stubble  that  is 
less  weedy,  and  simply  drilUng  or  "stubbling  in"  the 
deanest  land.     The  following  of  such  practices  is  governed 
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Wheat— Drilled  in  SUiidmg  Com. 


to  a  considerable  extent  also  by  soil  conditions  during  the 
period  for  preparing  seed  bed.  For  instance,  if  it  is  too  dry 
to  plow  or  list  in  season,  the  farmer  is  compelled  toresortto 
disking  and  atubbling  in.     Besides,  in   this  region  where 


^Tieat— After  Harvesting  Corn  or  Other  Intertilled  Crop. 


tobacco,  potatoes,  ctc.^  has  been  re 
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there  are  strikmg  variatioiis  in  climatic  conditions,  experience 
has  taught  that  one  or  the  other  of  these  practices  is  hest 
suited  to  conditions  in  anj  ^ven  ye^. 


Wheat — Sowing  on  CoTDstcdk  Gnmnd  in  the  Spring. 

Uaf  11.— Anaj  whan  it  is  a  common  practloi  lo  low  spring  wheal  on  conutaUc  ground. 
Usnanytbaatalkian  cut  or  broken  doimbsian  disking  and  sovlne.  Somatlmefl  the  irtieat 
la  limpf 7  brtodcostfid  In  Ibe  stalte,  and  altprwards  dislced  and  harrowed  1n- 


Wheat— Cutting  with  Binder. 
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PREPARATION  OF  SEED  BED  AFTER  INTERTILLED  CROPS. 

The  cultivation  of  such  crops  as  corn,  tobacco,  potatoes, 
or  beans  may  also  be  a  moans  of  either  preparing  or  partially 
preparing  the  seed  bed  for  wheat,  thus  saving  a  considerable 
amount  of  labor.  Ordinarily  the  ground  is  disked  or  bar- 
rowed  preceding  sowing.  In  some  cases,  however,  where 
clean  level  cultivation  has  been  given,  no  work  is  required 
other  than  drilling. 


Wheat— Cutting  with  Header. 


UiF  It.— Anas  where  trhmtla  harvested  nrlththt  header.  Tha  header  Isadaplsd  Id  the 
dry  pMng  area  aod  tt>  tbe  summer-faUow  sm9  of  (he  Pacific  Northwest.  The  irtwat  lioat 
and  Mocked  In  ooa  (qMraUco.    In  (lie  Pacific  aroaa  the  biwded  wheat  la  of(eD  hauled  directir 

Two  important  phases  of  this  practice  have  developed 
in  the  United  States.  The  choice  depending  mainly  on 
chmatic  conditions,  wheat  is  sown  (1)  in  standing  corn,  or 
(2)  after  the  intertillod  crop  has  been  removed.  Maps  12 
and  13  show  where  these  practices,  reapectively,  prevail. 
Drilling  wheat  in  standing  com  is  more  or  less  common  in 
the  heart  of  the  Com  Belt.  The  most  pronounced  centers 
of  this  practice,  however,  lie  in  south-central  Indiami  and 
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in  the  central  portion  of  Nebraska.  The  practice  extends 
farthest  north  in  Michigan.  Here  the  climate,  modified  by 
the  Great  Lakes,  permits  the  growing  of  winter  wheat  as  well 
as  com.  The  practice  also  pushes  northward  into  southern 
South  Dakota,  where  the  winter-wheat  zone  reaches  its 
northern  limits  in  the  Great  Plains.  'Within  the  belt  where 
this  practice  is  common  wheat  sowing  may  begin  from  the 


Wheat — Cutting  and  Throehing  with  the  Combine. 

Haf  17.— Am3  wbera  the  comtMiM  ia  uwd.    This  machine  cuta  and  thtaibM 
the  grain  In  one  opentlon. 

middle  of  August  in  the  northern  part  to  about  the  middle 
of  September  in  the  southern  part,  a  month  or  six  weeks 
before  corn  is  ripe  enough  to  husk,  or  two  to  three  weeks 
before  it  would  usually  be  ready  to  cut  and  shock. 

South  of  this  belt  com  ripens  earlier  and  may  be  cut  and 
shocked  before  the  season  for  drilUng  in  wheat  begins.  Here, 
mainly  on  account  of  the  Hessian  fly,  sowing,  is  put  off  till 
about  September  20  to  October  1  and  later.  Near  the  Great 
Lakes  region  the  practice  of  sowing  winter  wheat  after  the 
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harvesting  of  intertilled  crops  pushes  north  into  Michigan, 
where  wheat  follows  beans  or  corn  put  in  silo. 

In  the  extreme  southern  part  of  the  winter-wheat  zone 
farmers  usually  mention  plowing  after  removing  the  com 
or  other  intertilled  crop.  This  is  feasible,  because  before 
sowing  time  begins  the  com  may  not  only  be  cut  and  shocked 
but  husked  and  the  fodder  removed.     Besides,  in  the  more 


s 

Wheat— Cutting  with  the  Cradle. 

Map  is. —  Vrea9  whfve  the  cradle  Is  coiTunoiil7  tised  In  cuttine  wheat.  As  t  rule,  *>*>■ 
metliDd  b  used  only  when  tbe  wlieat  Delds  en  too  small  or  when  (here  are  loo  many  obslacke 
fcr  the  eamoTDlcal  use  ot  the  binder. 

southern  area,  land  in  intertilled  crops  usually  late  in  the 
fall  has  become  too  weedy  to  be  used  as  a  seed  bed  for  wheat. 
In  the  western  part  of  the  Great  P'-ains  corn  is  grown  very 
lai^ely  with  the  end  in  view  of  preparing  a  seed  bed  for 
wheat.  The  cultivation  of  a  com  crop  serves  practically 
the  same  purpose  as  summer  fallow.  The  average  yiei^ 
as  a  rule  are  somewhat  less  than  under  the  strictly  summei^ 
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fallow  method,  but  not  enough  less  when  considering  the 
value  of  the  com  crop  to  make  the  summer  fallow  the  more 
profitable  practice.  Besides,  w^heat  sown  on  corn  land  is 
rarely  seriously  injured  by  soil  blowing,  which  is  more  likely 
to  occiu-  on  summer-fallowed  land. 


Wheat — Areas  Reporting  Irrigation  Procticee. 

llAf  19.— ArcDj  nhvre  trbcat  13  raised  iindcr  Irrlgalion. 

Spring  wheat  may  also  follow  an  intertilled  crop.  Where 
this  is  done  the  wheat  is  either  drilled  or  broadcasted.  If 
on  cornstalk  ground  {see  map  14),  the  wheat  is  frequently 
sown  broadcast  with  a  seeder,  then  "cultivated  in,"  or 
"disked  in,"  and  afterwards  harrowed.  Sometimes  the  stalks 
are  cut  with  a  stalk  cutter,  after  which  the  seed  is  broadcasted 
and  covered  by  disking  or  harrowing. 

DRILLING  AND  BROADCASTING. 

Winter  wheat  is  usually  put  in  with  a  drill.  In  the  Pacific 
.Area,  however,  where  sowing  is  done  just  before  the  rainy 
season  begins  or  during  the  winter,  it  is  frequently  broad- 
casted, generally  with  the  end-gate  seeder.     Broadcasting 
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A  Binder  in  Operation. 
The  bundJes  aro  dumped  In  piles  coovenlent  lor  ahocking. 

in  this  way  saves  labor,  but  as  a  rule  more  seed  per  acre  is 
required  than  with  the  drill.  Where  small  patches  of 
winter  wheat  are  grown  in  mountain  c^ons  and  where  the 
land  is  somewhat  stony,  it  is  usually  broadcasted  by  hand. 


A  Header  in  Operation. 

M  wheat  l9  hauled  to  tha  stock  in  "barcei." 
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In  the  spring-wheat  zone  also,  broadcasting  as  well  as 
drilling  is  common.  Here  the  wheat  is  sown  early  in  the 
spring,  when  the  top  soil  usually  remains  moist  on  account 
of  cool  weather  and  slow  evaporation.  Under  such  condi- 
tions the  chances  of  starting  and  growing  are  sufficiently 
certain  when  the  wheat  is  covered  simply  by  a  disk  or 
harrow. 


A  Combine  in  Operation. 

Tblslaooo  ol  the  largnr  types,  Smullcr  combines  drawn  hj  10  or  13  horaes  aie  in  conunon 
use.  Iters  the  vtieat  Is  run  iota  vneons,  Uoni  ofcn  Ifao  whcnt  I]  xu^kcd  nnd  dumped,  tha 
bags  Ijclng  fathered  and  hauled  in  later. 

HARVESTING. 

Four  distinct  methods  of  harvesting  are  now  commonly 
used  in  the  "United  States — -(1)  with  the  binder,  (2)  with  the 
header,  (3)  with  the  combine,  (4)  with  the  cradle.  The 
areas  where  these  different  methods  prevail  are  shown  on 
maps  15,  16,  17,  and  IS. 

The  binder  is  used  in  all  parts  of  the  United  States. 
Throughout  the  Eastern  Area,  the  more  humid  portions  of 
the  Flains  Area,  and  whero  wheat  is  raised  under  irrigation 
(see  map  19),  this  method  is  used  almost  exclusively.  With 
7-  to  8-foot  binders  on  moderately  large  fields,  a  driver,  2 
shockers,  and  4  horses  will  harvest  as  a  rule  12  to  18  acres 
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per  day,  depending  on  the  stand  of  grain  and  the  condition 
of  the  field.  In  the  rougher  parts  of  the  country  usually 
5-  to  7-foot  binders  are  used,  but  the  crews  are  generally  the 
same  as  in  the  smoother  areas.  Here  with  such  machines 
and  crows  S  to  1 2  acres  a  day  are  usually  harvested. 


A  Cradle  in  Use. 

Alter  bolng  cut  Iha  wheat  [>  nkei  is 
mado  Ira 

In  the  western  part  of  the  Groat  Plains  wheat  is  usually 
cut  with  a  header.  In  the  winter-wheat  portion  of  this  area 
it  is  used  almost  exclusively.  The  header  is  also  in  common 
use  in  the  Pacific  Area,  where  the  wheat  is  often  headed  and 
hauled  directly  to  a  stationary  thrasher,  while  in  the  Great 
Plains  it  is  stacked  and  thrashed  later  in  the  season.  On  page 
142  is  shown  a  header  crew  at  work  in  a  Eansas  wheat  field. 
The  header  cuts  the  grain  near  the  heads  and  elevates  it  into  a 
"barge"  from  which  it  is  thrown  on  a  stack.  In  the  Kansas 
whoat  fields  the  12-foot  header  was  reported  moat  frequently 
and  with  a  crew  of  5  to  7  men  and  10  to  12  horses,  20  to  30 
acres  per  day  are  usually  harvested.  In  the  Pacific  Area 
the  machines  tend  to  be  larger,  frequently  of  14-foot  cut. 
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The  crews  are  also  larger,  usually  6  to  S  men  and  12  to  15 
horses,  harvesting  25  to  35  acres  per  day. 

The  header  is  particularly  adapted  to  areas  where  wheat 
usually  develops  a  short,  stiff  straw  and  where  the  harvesting 
season  is  normally  dry.  Plows,  listers,  or  disks  may  follow 
immediately  after  the  header,  while  in  the  case  of  hound 
grain,  stacking  or  thrashing  out  of  the  shock  must  take 
place  hefore  these  operations  may  he  begun. 


Wheat — Bam  Thraehing. 


In  many  locahties  of  the  Pacific  Area  wheat  ripens  during 
an  almost  rainless  period  and  imder  such  conditions  the 
combine  harvester  and  thrasher  can  be  used.  This  machine 
harvests  and  thrashes  the  wheat  in  one  operation.  It  is 
the  most  economical  method  of  harvesting  and  thrashing 
wheat  where  the  climate  and  topography  of  the  land  permit. 
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On©  of  the  larger  types  of  "combine"  drawn  by  hoTsee  is 
shown  on  page  143.  Smaller  machines  which  require  less  help 
for  operation  are  coming  into  general  use.  The  combines 
mentioned  in  the  reports  range  in  size  from  9-  to  25-foot  cut, 
the  larger  ones  being  drawn  by  tractors.  The  smaller  crows, 
2  to  3  men  and  12  to  14  horses,  harvest  and  thrash,  as  a  rule, 
10  to  20  acres  a  day,  while  the  larger  machine  with  crews 
of  4  to  7  men  and  20  to  38  horses  may  harvest  and  thrash 
25  to  40  acres. 


Wheat— Thraabing  Stacked  Bundles. 
Uap  n.— Areas  vbere  wheat  Is  usually  stacked,  to  be  (hraahed.  later. 

The  cradle  is  used  only  in  places  where  the  acreage  is  very 
small  or  where  the  fields  are  too  rough  or  stony  for  the  binder. 
On  page  144  is  shown  the  cradle  in  use.  The  reports  on  this 
practice  show  IJ  to  2  acres  per  day  to  be  the  usual  amount 
cut  by  one  man.  A  crew  of  2  to  3  men  will  cut,  bind,  and 
shock  from  2  to  4  acres  per  day. 

THRASHING. 

In  all  parts  of  the  United  States  thrashing  is  done  almost 
entirely  by  machinery,  the  power  being  furnished  either  by 
steam  or  gas  engines.  A  few  records  from  isolated  regions 
mentioned  horse-power  thrashers  and  occasionally  one  was 
found  that  mentioned  thrashing  with  a  flail.  When  thraah- 
ing  is  done  with  the  combine,  as  previously  described,  the 
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power  is  more  iisually  furnished  by  horses,  although  engines 
are  in  {requaub  use. 

In  considering  thrashing,  however,  from  the  labor  dis- 
tribution standpoint,  it  is  important  to  classify  this  operation 
imder  four  distinct  heads-  (1)  Bam  thrashing  (2)  thrashing 
hound  grain  from  the  stack  (3)  thraslung  from  the  shock, 
(4)  thrashing  headed  grain  from  the  stack  These  practices 
differ  accordmg  to  fairly  well-defined  geographical  areas. 


Wheats-Shock  Thrashing. 

Hat  ZL—Ama  vbere  nbeat  U  thnshed  trom  tbe  ihoek. 

Map  20  shows  harn  thrashing  to  be  confined  almost  wholly  to 
the  moister  summer  climates  of  the  Eastern  Area.  Also  a 
small  amount  of  barn  thrashing  is  recorded  close  to  Puget 
Sound,  in  Washington.  As  soon  after  harvest  as  wheat  is 
fairly  dry  in  the  shock,  it  is  hauled  to  the  bam  and  placed 
in  the  mows.  Where  this  practice  obtains  bams  are  usually 
lai^.  Tbe  machine  is  set  in  the  bam  and  the  straw  run 
on  a  stack  just  outside,  where  it  is  convenient  for  winter 
feeding  and  bedding,  while  the  grain  is  usually  run  directly 
into  bins  provided  in  the  barn.  One  of  the  advantages  of 
this  method  is  that  thrashing  may  be  done  at  almost  any 
convenient  time  regardless  of  the  weather. 

Stack  thrashing  of  bound  grain  is  practiced,  generally, 
OTM-  the  Eastern  Area  and  in  the  irrigated  areas  of  the  Kocky 
Mountains.     Tbe  practice  is  most  common,  however,  where 
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dry  weather  usually  prevails  during  the  late  summer  and 
fall  (see  map  21).  Frequently  where  ham  thrashing  is  the 
rule  the  entire  crop  can  not  be  aocommodated  in  the  barn,  in 
which  case  some  of  the  wheat  is  stacked.  Where  the  acreage 
of  wheat  is  small  and  where  it  is  difficult  to  move  a  machine 
about,  stack  thrashing  usually  was  reported  even  if  weather 
conditions  might  favor  shock  thrashing. 

Shock  thrashing  is  done  to  a  greater  or  lees  extent  in  all 
areas  except  where  the  header  or  combine  is  exclusively  used. 
As  a  dominant  practice,  however,  it  is  reported  most 
frequently  in  the  Com  Belt  and  the  eastern  portion  of  the 
Great  Plains.  Map  22  shows  the  distribution  of  this 
practice. 

Thrashing  headed  grain  from  the  stack  is  obviously  con- 
fined to  the  areas  where  the  header  is  in  common  use  (see 
map  16).  In  the  Pacific  Area,  however,  as  previously  men- 
tioned, headed  grain  is  frequently  hauled  directly  to  a 
stationary  thrasher. 

SIGNIFICANCE  OF  FACTORS  UNDERLYING  PRACTICES. 

The  foregoing  geographical  presentation  of  farm  practices 
in  growing  wheat  strongly  suggests  the  thought  that  improve- 
ment in  the  economy  of  farm  practices  in  growing  wheat 
can  be  greatly  faciUtated  by  considering  them  in  the  light 
of  the  climatic,  soil,  and  topographic  features  of  the  area 
where  they  have  been  developed;  also  it  is  obvious  that 
practices  suitable  for  any  given  area  can  not  be  transplanted 
xmmodified  to  another.  The  farmer,  however,  can  get 
helpful  suggestions  from  a  knowledge  of  practices  followed  in 
other  areas. 

The  records  and  notes  of  the  several  thousand  farmers 
reporting  indicat«d  that  some  farmers  everywhere  are  seeking 
to  improve  their  practices  in  wheat  production  by  the  use 
of  labor-saving  machinery  and  by  other  devices  for  econo- 
mizing labor  as  well  as  for  increasing  yields.  Economy  in 
the  utihzation  of  labor  is  well  illustrated  by  the  practice  of 
sowing  wheat  after  clean-cultivated  crops,  as  when  wheat  is 
drilled  in  standing  com  or  drilled  in  after  such  crops  as  com, 
tobacco,  potatoes,  or  beans  have  been  harvested.  Even  the 
practice  of  "stubbling  in"  on  clean  stubble  land  may  under 
certain  conditions  be  real  economy. 
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The  principle  of  economy  and  adaptation  of  methods  to 
local  conditions  ia  well  illustrated  by  the  several  methods 
of  harvesting  wheat.  Each  of  these  methods  previously 
mentioned  is,  obriously,  the  laoat  economical  as  well  as 
practical  for  the  areas  where  it  prevails.  Where  there  is 
diversity  of  conditions  to  1>e  met  in  harvesting,  there  is 
Ukewise  a  diversity  of  methods.  For  instance,  in  the 
Pacific  Area  where  within  short  distances  there  exists  a 
great  diversity  of  climatic,  soil,  and  topographic  conditions, 
three  of  the  four  usual  methods  of  harvesting  are  in  common 
use.  In  the  broad,  level  river  valleys  of  California  where 
the  harvest  season  is  practically  rainless  and  where  the 
wheat  will  stand  till  dead  ripe  without  injury  from  wind  or 
hail,  the  combine  is  used  almost  exclusively.  On  the  edges 
of  these  valleys  and  in  the  foothills  of  the  mountains,  how- 
ever, where  fogs  or  occasional  rains  may  dampen  the  wheat, 
the  header  and  binder  are  in  common  use.  The  same  diver- 
sity  of  conditions  prevails  generally  in  other  parts  of  the 
Pacific  Area,  and  likewise  similar  diversity  in  practices. 

In  the  Great  Plains,  on  the  other  hand,  where  like  con- 
ditions prevail  over  wide  areas,  there  is  Uttle  local  diversity 
in  harvesting  methods.  For  instance',  within  the  winter- 
wheat  zone  of  the  Great  Plains,  harvesting  is  done  ahnost 
exclusively  with  the  header.  The  transition  from  the  header 
to  the  binder  is  somewhat  gradual  along  the  eastern  edge  of 
this  area,  where  the  farmer  will  frequently  own  a  binder  as 
well  as  a  header,  or  a  binder  attachment  to  the  header. 
Then  as  one  travels  farther  east  the  header  will  disappear 
altogether,  the  binder  method  alone  being  used. 

It  is  of  interest  in  this  connection  to  notice  that  a  few 
farmers  are  using  the  combine  in  the  Great  Plains  (see  map 
17).  This  doubtless  indicates  experimental  use  rather  than 
an  established  practice  in  these  localities.  It  is  probably 
safe  to  conclude  that  the  combine  has  never  secured  a 
permanent  foothold  in  the  Great  Plains,  largely  on  account 
of  marked  variation  in  weather  conditions  from  year  to 
year  and  on  account  of  the  danger  of  occasional  heavy  rains 
and  hailstorms  during  any  harvest  season,  making  it  too 
great  a  risk  to  put  off  cutting  wheat  until  dead  ripe. 

Listing  land  instead  of  plowing  is  a  striking  illustration  of 
the  development  of  a  practice  to  solve  a  difficulty  in  the 
distribution  of  labor  and  at  the  same  time  to  increase  the 
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yitid  of  wheat.  In  the  more  soatiMm  part  of  the  wintcir- 
wheat  zone  in  the  Great  Plains  where  this  practice  prevails, 
alfalfa  and  soi^hiun  are  more  or  leas  important  crops  in 
addition  to  wheat.  Iliese  crops  demand  considerable 
attention  after,  as  well  as  before,  harreet  and  thrashing. 
Betwerai  the  beginning  of  harvest,  Juno  15  to  July  1,  and 
about  October  1,  work  on  the  seed  bed  for  tiie  succeeding 
wheat  crop  must  be  done,  as  well  as  harresting,  thrashing, 
making  alfalfa  hay,  cultiTating,  and  sometimes  cutting 
sorghum.  These  crops  demand  attention  in  their  season, 
and  another  factor  in  the  problem  is  that  early  plowing  or 
listing  will  usually  increase  the  yield  of  wheat  several  bushels 
per  acre.  In  view  of  this  set  of  complex  conditions,  the 
farmer  has  found  the  lister,  an  implemmit  or^inally  devised 
for  com  planting  in  the  Great  Plains,  to  be  a  tool  well  smted 
to  helping  partially  to  solve  this  problem  of  labor  distribution 
and  better  yield.  A  craw  of  one  man  and  three  horses  will 
cover  6  to  6  acras  per  day  with  a  lister,  while  the  same  crew 
with  a  plow  will  cover  but  2i  to  3  acres.  In  total  amount 
of  labor  required,  however,  there  is  probably  little  if  any 
economy,  since  the  listed  ground  must  later  be  worked  down 
with  other  implements.  The  mun  advantage  is  that  with 
a  Uster  more  ground  may  be  covered  early  in  the  season, 
tiius  increasing  the  chance  of  higher  yields.  This  practice, 
while  at  present  limited  to  one  distinct  wheat-farming  area, 
could  possibly  with  profit  be  extended  to  others  having 
similar  conditions  and  problems  to  meet. 

SoUing,  or  otherwise  smoothing  and  packing  the  surface 
of  the  seed  bed  for  wheat,  is  frequently  thought  of  as  char- 
acteristic of  especially  efficient  practices.  From  the  fore- 
going study  it  is  a  fair  conclusion  that  such  a  practice  under 
dry-farming  conditions  as  a  rule  would  be  decidedly  ineffi- 
cient and  under  certain  conditions  disastrous.  In  dry- 
farming  in  goieral  the  implements  used  should  leave  the 
surface  rough  and,  under  some  conditions,  even  cloddy,  to 
prevent  blowing  and  winterkilling.  However,  occasionally 
a  farmer  in  tiiese  areas  rolls  winter  wheat  in  the  spring  with 
some  form  of  subsurface  packer  and  conmdeis  it  a  good 
practice. 
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STEPS  TO  A  CROP  OF  1,439,000,000  POUNDS. 

COLONIAL  FKODUCnON. 

WHEN  Europeans  first  cnme  to  North,  Central,  and  South 
America  and  to  the  West  Indies  they  found  the 
natives  using  tobacco  in  various  ways.  The  explorers  car- 
ried small  quantities  of  tobacco  when  they  returned  to  their 
home  ports  and  by  example  and  instruction  initiated  the 
use  of  the  plant  by  smoking  in  western  Europe.  Before 
1607,  the  year  of  tlie  Jamestown  settlement,  tobacco  plants 
were  growing  in  European  gardens  from  seed  brought  from 
America.  It  was  observed  tliat  the  plant  grew  in  different 
varieties  in  the  Western  Hemisphere.  The  A'irginia  plant, 
known  to  the  Indians  as  "  apooke,"  is  described  by  Strachey 
as  being  poor  and  weak  in  comparison  with  that  of  the  West 
Indies.  Its  height  was  less  than  3  feet,  its  bloom  yellow, 
and  the  leaf  short,  tliick,  and  rounding  at  (he  upper  end. 
The  whole  plant  was  dried  over  a  fire,  or  sometimes  in  the 
sun,  and  leaves,  stems,  and  stalks  were  crumbled  to  powder. 
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On  the  Atlantic  seaboard  of  North  America  tobacco  was 
first  cultivated  by  one  of  the  white  race  when  John  Bolf 
raised  it  in  his  garden  at  Jamestown  in  1612.  Cultivation 
by  other  members  of  that  colony  followed  and  by  1618  as 
much  as  20,000  pounds  was  sent  to  England,  where  demand 
and  market,  although  small,  had  already  been  established. 
The  export  of  tobacco  from  Virginia  doubled  the  next  year, 
and  in  three  years  from  1618  it  trebled.  A  half  million 
pounds  measured  the  export  in  1627,  about  1,500,000  pounds 
in  1639,  about  23,750,000  pounds  in  1664,  presumably  from 
Maryland  as  well  as  Virginia,  and  with  an  irregular  upward 
movement  the  quantity  exceeded  107,000,000  pounds  in  1770. 
Exports  were  small,  but  did  not  cease,  during  the  Revolu- 
tion, after  which  they  rapidly  rose  to  101,000,000  pounds  in 
1790,  when  the  estimated  production  was  130,000,000  pounds. 

In  colonic  times  the  English  navigation  laws  prohibited 
ahipments  of  tobacco  to  any  country  of  Europe,  except  Eng- 
land, and,  eventually,  Scotland,  to  promote  purchases  of 
British  manufactures  by  the  colonists,  and  these  shipments 
are  all  that  is  known  concerning  the  quantity  of  the  pro- 
duction. With  them  should  be  included  unknown  colonial 
consumption  and  undetected  smuggling. 

RZCORD  OF  THE  CENSUS. 

The  first  United  States  census  of  agriculture,  for  1839, 
found  a  crop  of  more  than  219,000,000  pounds  of  tobacco, 
but  in  1849  it  was  under  200,000,000  pounds.  By  1859,  it  had 
more  than  doubled  the  crop  of  1849  and  reached  434,000,- 
000  pounds,  followed  by  reduction  to  263,000,000  pounds  in 
1869,  in  consequence  of  the  Civil  War.  After  that  year, 
production  advanced  to  868,000,000  pounds  in  1899,  to  1,056,- 
000,000  pounds  in  1909,  and  to  1,439,000,000  pounds  in  1918, 
the  largest  crop  ever  raised,  as  estimated  by  the  Bureau  of 
Crop  Estimates. 

nisnNCTm:  types. 

In  the  tobacco-producing  States,  distinctive  types  of  to- 
bacco grow.  Cigar  types  grow  north  of  Maryland  and  the 
Ohio  Kiver  and  in  Georgia  and  Florida.  Together,  they  are 
about  one-fifth  of  the  national  crop.    About  four-fifths  of 
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the  crop  embraces  types  described  as  chewing,  smoking, 
snuff,  and  export  types,  growing  mostly  in  the  Southern 
States.  Less  than  1  per  cent  of  the  entire  crop  is  unclassi- 
fied by  type. 

GEOQBAPHIC   REDISTRIBUTION. 

In  the  course  of  time,  the  relative  production  of  tobacco 
in  the  various  geographic  groups  of  States  has  changed  con- 
siderably, owing  to  extension  to  new  regions  and  to  changing 
fancies  for  some  of  the  types.  In  183d,  more  than  one-half 
of  tiie  national  crop  was  produced  in  the  South  Atlantic 
States,  or  M  per  cent,  but  the  fraction  declined  to  21  per  cent 
by  1889,  with  recovery  to  85  per  cent  in  1899,  and  to  an  aver- 
age of  86  per  cent  in  the  five  years  1914^-1918, 

The  South  Central  States  had  second  place  in  1839,  with 

38  per  cent,  and  the  percentage  rose  as  high  as  53  in  1889, 

and  fell  to  an  average  of  41  in  the  five  years  ending  with 

1918,  or  above  that  of  the  South  Atlantic  States.    Produc- 

'  tion  has  been  almost  entirely  east  of  the  Mississippi  River. 

Third  place  has  been  held  by  the  North  Central  group 
since  1839,  with  nearly  the  entire  production  in  the  eastern 
subdivision.  The  fraction  increased  from  8  per  c^it  in  that 
year  to  18  per  cent  in  1869,  since  which  year  it  has  declined 
to  the  average  of  14  per  cent  in  1914-1918. 

The  North  Atlantic  States  produced  less  than  1  per  cent 
of  the  tobacco  crop  in  1839,  but  had  raised  the  fraction  to 
13  per  cent  in  1879,  In  recent  years  this  has  declined,  and 
during  1914-1918  has  been  9'  per  cent.  Merely  a  trace  of 
tobacco  production  has  existed  in  the  Mountain  and  Pacific 
States, 

The  North  gained  relatively  in  tobacco  production  from 
1839  to  1879,  and  rose  from  8  to  28  per  cent  of  the  total,  and 
thereafter  the  relative  gain  was  transferred  to  the  South, 
where  it  reached  77  per  cent  of  the  whole  crop  in  1914-1918. 

Virginia  led  in  tobacco  production  in  1839,  with  34  per 
cent,  or  more  than  one-third,  of  the  national  total.  The 
Civil  War  placed  Kentucky  in  the  lead,  and  by  1869  that 
State  produced  40  per  cent  of  the  whole  crop.  This  lead  has 
been  held  to  the  present  time,  the  average  for  1914-1918 
being  35  per  cent.  By  1899,  Virginia  had  fallen  behind 
North  Carolina  also,  when  the  latter  State  produced  15  per 
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cent  of  the  total  crop,  but  North  Carolina  did  not  contin- 
uously hold  second  place  until  in  more  recent  years-  In  the 
five  years,  1914-1918,  North  Carolina's  fraction  was  18  per 
cent  and  Virginia's  11  per  cent,  which  placed  the  latter 
State  third  in  order.  During  the  same  time,  Ohio  held 
fourth  place,  with  8  per  cent,  and,  in  order,  followed  Penn- 
sylvania with  4.5  per  cent,  Wisconsin  with  4.4  per  cent, 
South  Carolina  witit  3.5  per  cent,  and  Connecticut  with  3 
per  cent. 

PSat  CAPTTA  PRODUCTnON   INCRKASINO. 

Tobacco  production  per  capita  apparently  declined  from 
11.1  pounds  in  the  period  1839-1844  to  7.4  pounds  in  the 
decade  following  the  Civil  War.  The  information  is  not 
as  dependable  as  is  desired,  but  at  least  the  indication  was 
a  declining  ratio  to  population.  The  tendency  of  the  ratio 
was  reversed  after  1865-1874,  and  by  1895-1904  the  ratio  was 
9.3  pounds,  followed  by  10  pounds  in  1905-1914.  The  yearly 
ratios  of  1916-1919  ranged  from  10.6  to  18.T  pounds. 
Whether  this  increased  per  capita  production  is  due  to  in- 
creased acreage  more  than  to  increased  yield  per  acre  will 
be  examined  later. 

PRICE   FEB    POUND   TO   GROWERS. 

Little  information  is  at  hand  concerning  the  price  of 
tobacco  to  growers  before  1863.  In  the  money  of  the  time 
the  Jamestown  tobacco  sent  to  England  in  1618-20  had  a 
price  of  54|  cents  per  pound,  but  by  1639  the  price  had 
fallen  to  6.08  cents  and  by  1664  to  3.09  cents.  A  price  of 
1.52  cents  is  recorded  for  the  Virginia  and  Maryland  crop 
of  1730,  of  4.2  cents  for  that  of  1735,  and  from  2.3  to  4.66 
cents  thereafter  for  the  colonial  crops  of  various  years-to 
1790.  The  producers'  average  selling  price  of  the  tobacco 
of  1847  has  been  estimated  to  have  been  6  cents  per  pound; 
of  1849,  7  cents;  and  of  1863, 10  cents  per  pound. 

The  annual  estimates  of  the  producers'  average  price  of 
tobacco  by  the  Bureau  of  Crop  Estimates  began  in  1863 
with  14.8  cents  per  pound  in  gold.  In  the  decade  1865-74 
the  average  was  9.5  cents,  and  low-water  mark  since  the 
Civil  War  was  reached  in  1895-1904,  when  the  average  was 
7  cents.    In  one  year — 1896 — the  price  was  as  low  as  6  cents. 
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Thereafter  the  upward  movement  of  prices  brought  tobacco 
to  10.1  cents  per  pound  in  1905-14,  14.7  cents  in  1916,  24 
cents  in  1917,  28  cents  in  1918,  and  39  cents  in  1919.  The 
gain  in  price  since  1896  may  not  have  been  entirely  due  to 
the  diminishing  purchasing  power  of  the  dollar.  There  was 
increased  cost  of  production,  and  producers  have  been 
stronger  financially  and  more  able  to  hold  for  a  higher  price. 
Moreover,  the  postwar  demand  has  been  unprecedented. 

VALDB  OP  CROP, 

While  the  value  of  the  tobacco  crop  is  of  great  importance 
locally,  it  has  become  a  matter  of  scnne  consequence  also 
as  an  item  in  the  national  total  of  all  crops.  Its  fraction  of 
the  total  is  small  because  of  the  towering  magnitude  of 
com,  cotton,  wheat,  hay,  and  oats,  yet  the  tobacco  crop  is 
exceeded  in  value  to  the  producer  by  only  six  crops,  and 
in  1919  its  value  was  equal  to  the  combined  value  of  apples, 
cranberries,  oranges,  peaches,  cowpeas,  hops,  soy  beans, 
broom  com,  and  maple  sugar  and  sirup ;  it  almost  equaled 
the  value  of  the  potato  crop;  it  was  more  than  two  and  one- 
half  times  the  value  of  the  barley  crop ;  and  its  value  was 
greater  than  the  combined  values  of  buckwheat,  the  kafirs, 
rice,  rye,  flaxseed,  and  sugar  beets. 

To  the  great  value  of  $402,000,000  for  the  tobacco  crop  of 
1918,  and  $543,000,000  for  that  of  1919,  the  crop  has  in- 
creased from  the  $10,950  of  the  Jamestown  crop  of  1618.  It 
ia  computed  that  the  crop  of  1664  was  worth  $734,000  to  the 
colonists;  $1,030,000  was  reached  in  1684,  and  $1,114,000  in 
1698.  By  1762  the  value  had  become  $4,413,000,  and  this 
seems  to  have  been  about  the  limit  until  1790,  when  the  esti- 
mate is  $4,420,000.  The  amount  had  become  $11,000,000  by 
1847,  $19,900,000  by  1853,  $37,000,000  by  1866,  and  $106,- 
000,000  was  reached  in  1909. 

VALUE   PER    ACBB. 

Per  acre  of  production,  the  gross  value  of  the  tobacco  crop 
to  producers  declined  from  $68.24  in  1865-1874  to  $53.78  in 
1895-1904.  Then  followed  rapid  rise  to  $83.60  in  1905- 
1914,  and  $120.05  in  1916,  $197.92  in  1917,  $243.62  in  1918, 
and  $285.37  in  1919.  This  is  a  crop  that  requires  much  at- 
tention and  labor,  from  the  time  when  seed  is  sown  in  frames 
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or  otiier  favorable  place  to  obtain  plants  for  resetting,  to  the 
ultimate  stripping  of  leaves  from  stalks  and  packing  for 
sale,  and  the  amount  of  gross  income  per  acre  may  not  be 
fairly  comparable  with  that  of  such  a  crop,  for  instance,  as 
wheat. 

TOBACCO  AS  A  WORLD  CROP. 

While  it  is  not  possible  to  ascertain  how  much  tobacco  is 
l>roduced  in  the  entire  world,  it  is  possible  to  do  so  for  many 
countries  and  thus  account  for  most  of  the  world's  produc- 
tion. For  countries  for  which  estimates  were  available,  the 
total  of  1900  was  2,201,000,000  pounds.  The  world  crop 
touched  2,834,000,000  pounds  in  1910  and  fell  to  2,254,- 
000,000  pounds  in  1914  and  2,153,000,000  pounds  in  1915. 

About  one-half  of  the  world's  tobacco  crop,  as  nearly  as 
it  can  be  ascertained,  wa^  produced  by  the  United  States  in 
1915.  The  fraction  previous  to  1909  was  hardly  one-third 
back  to  1900,  before  wliich  year  the  world's  crop  has  not  been 
compiled.  European  Russia  (proper)  was  next  although 
far  below  the  United  States  in  production  from  1900  to  the 
beginning  of  the  World  War,  with  a  fraction  of  about  6  to 
10  per  cent  of  the  world's  total.  Third  in  order  below  was 
.\ustria-Hungary,  whose  fraction  was  5  to  8  per  cent.  The 
fraction  of  the  Dutx;h  East  Indies,  the  source  of  the  Sumatra 
leaf,  varied  from  about  3  to  8  per  cent ;  the  place  of  the 
Japanese  Empire  is  indicated  by  about  3  to  7  per  cent;  Ger- 
many's by  about  2.5  to  4  per  cent:  Brazil's  by  1.5  to  4  per 
cent ;  and  that  of  Mexico  and  of  Asiatic  Russia  each  by  1  to 
2  per  cent. 

Under  the  dominion  of  the  United  States,  the  Philippine 
Islands  advanced  from  a  previous  fraction  of  1.5  to  2  per 
cent  to  as  much  as  4,7  per  cent  of  the  world's  production. 
From  these  islands  comes  the  so-called  Manila  tobacco, 
Porto  Rico's  fraction  has  been  from  about  one-fifth  to  one- 
half  of  1  per  cent.  In  1915,  the  Ignited  States  and  its  pos- 
sessions produced  more  than  one-half,  or  nearly  54  per  cent, 
of  the  world's  crop  of  tobacco,  and  in  1914  and  1913  about 
nn  even  one-half. 

AREA  DEVOTED  TO  TOBACCO. 

Since  the  estimate  of  216,400  harvested  acres  of  tobacco 
in  the  United  States  made  by  the  Bureau  of  Crop  Estimat4's 
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for  1863,  the  area  has  irregularly  increased  to  1,647,1(W  acres 
in  1918,  and  1,901^00  acres  in  1919,  with  intermediate  cen- 
sus acreages  from  1879  to  1909. 

Tobacco  is  one  of  the  "  principal "  crops  and  is  rated  as 
one  of  considerable  importance  from  a  national  point  of 
view,  and  of  high  importance  within  the  limits  of  some  of 
the  Statee,  and  yet  the  area  occupied  by  it  is  a  very  insig- 
nificant fraction  of  farm  and  of  crop  area.  The  census  for 
1909  found  1,294,911  acres  devoted  to  tobacco,  and  this  area 
was  0.41  per  cent  of  the  total  crop  area,  and  0.15  per  cent 
of  the  farm  area. 

TIEIO  FEB  ACRE. 

Fundamental  to  agriculture  is  the  yield  per  acre.  In  the 
case  of  tobacco,  10-year  averages  have  been  adopted,  when 
possible,  to  smooth  out  yearly  variations.  During  1865-1874, 
the  national  average  yield  per  acre  was  722.3  pounds,  and 
it  fell  to  719.9  pounds  in  the  following  10  years,  and  to 
714.4  pounds  in  1885-1894.  Thereafter  the  gain  has  been 
marked,  and  the  average  of  768.8  pounds  during  1895-1904 
was  followed  by  827.5  pounds  during  1905-1914.  During 
1915-1919,  the  yearly  yield  ranged  from  730.8  to  873.7 
pounds. 

To  discover  whether  this  apparent  gain  in  yield  per  acre, 
which  began  with  the  decade  of  1895-1904,  is  not  an  arith- 
metical fiction  due  to  a  redistribution  of  the  crop  geographi- 
cally, it  has  been  analyzed  by  States,  with  the  result  tiiat 
gain  has  been  found  in  all  of  the  prominent  tobacco  States 
for  periods  covering  the  last  20  to  40  years.  In  the  last  10 
years  the  average  yield  per  acre  in  these  several  States  has 
gained  upon  a  former  decade  with  the  lowest  average,  at 
the  end  of  a  decline,  by  12  to  40  per  cent.  The  gain  in 
Kentucky  is  22  per  cent  in  40  years,  in  North  Carolina  40 
per  cent  in  30  years,  in  Virginia  19  per  cent  in  30  years,  in 
Ohio  16  per  cent  in  20  years,  in  Pennsylvania  20  per  cent 
in  20  years,  and  in  Wisconsin  24  per  cent  in  40  years.  These 
increases,  as  well  as  the  increase  for  the  national  total,  must 
express  the  results  of  an  improved  agriculture. 

More  fundamental  than  the  tendency  of  yield  per  acre 
ia  that  of  the  ratio  betwerai  this  yield  and  population. 
Answer  is  wanted  to  the  question,  "Is  the  productivity  of 
the  soil  gaining  as  fast  as  population  i "    The  significance 
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of  the  answer  is  modified  by  a  changing  percentage  of  the 
population  who  use  tobacco,  but  nothing  is  known  concern- 
ing this  modification.  The  average  yield  of  tobacco  per 
acre  per  1,000,000  of  the  population  was  18,5  pounds  in  the 
decade  1865-1874 ;  it  fell  to  14.4  pounds  in  the  next  decade, 
to  11.5  pounds  in  1885-1894,  to  10.1  pounds  in  1895-1904, 
and  to  9,1  pounds  in  1905-1914,  and  the  yearly  averages  for 
1915-1919  range  from  6.9  to  8.3  pounds. 

The  inference  is  plain  that  apart  from  the  imknown  frac- 
tion of  the  population  that  has  used  tobacco  from  year  to 
year  the  yield  of  the  soil  in  tobacco  has  declined  for  half 
a  century  in  its  ratio  to  population.  In  connection  with 
this  declining  ratio,  it  is  observed  that  during  the  period 
covered,  a  half  century,  the  per  capita  production  per  acre 
declined  57  per  cent,  while  the  population  increased  139  per 
cent.  It  follows  that  if  the  number  of  users  of  tobacco  did 
not  increase  as  much  relatively  as  the  population  did  the 
production  per  acre  per  capita  of  tobacco  users  may  have 
declined  less  than  is  computed  for  the  entire  population, 
if  it  declined  at  all.  Concerning  this,  however,  there  is  no 
information. 

EXPORTS  OP  DOMESTIC  TOBACCO. 

Tobacco  was  the  first  export  of  the  colonies.  Jamestown 
sent  20,000  pounds  of  it  to  England  in  1618,  and  the  exports 
grew  to  500,000  pounds  in  1627.  The  quantity  sent  to  Eng- 
land from  Virginia  and  other  colonies  increased  irregu- 
larly until,  for  a  few  years  before  the  Kevolution,  it  was 
about  100,000,000  pounds  a  year.  Not  until  the  fiscal  year 
beginning  in  1835  was  this  mark  permanently  reached ;  the 
200,000,000-pound  mark  was  permanently  reached  in  1870, 
the  300,000,000-pound  mark  in  1899,  and  the  400,000,000- 
pound  mark  in  1912.  The  weight  of  manufactured  tobacco 
is  included.  The  highest  export  was  over  684,000,000 
pounds  in  the  fiscal  year  banning  in  1918,  partly  to  supply 
deficiency  in  stocks  in  Europe  caused  by  the  war. 

The  average  export  value  of  the  exports  of  unmanufac- 
tured tobacco  advanced  to  $21,000,000  m  1858,  and  this 
amoimt  was  not  permanently  passed  until  1884.  The  aver- 
age of  1895-1904  was  nearly  $28,000,000  and  of  1905-1914  it 
was  nearly  $40,000,000.  During  the  war  years  the  value 
advanced  from  $44,000,000  in  1914  to  $190,000,000  in  1918. 
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■XPORTED    MANUFAOTDRED  TOBACCO. 

After  the  Rerohition  small  quantities  of  manufactured 
tobacco  were  exported,  and  the  quantity  increased  relative 
to  total  tobacco  exports,  as  well  as  absolutely,  until  by  I8^9 
it  was  9.3  per  cent  of  all  tobacco  exports.  In  1868  manu- 
factured tobacco  almost  entirely  disappeared  from  exports 
and  did  not  return  appreciably  until  1897,  since  which  year 
to  1915  the  quantity  has  been  about  3  to  4  per  cent  of  the 
total  tobacco  exports.  The  fraction  was  6.2  per  cent  in 
1916,  11  per  cent  in  1917,  and  8  per  cent  in  1918  for  the 
fiscal  years  beginning  with  July. 

EXFOSrS  DECUNINQ  KEI^TIVE  TO  POPDli&TlON   AND  FBODUCTION. 

Tobacco  exports  pisr  capita  have  persistently  declined 
since  1790.  From  that  year  to  1791  the  average  exi>orts  of 
domestic  tobacco  were  19.7  pounds  per  capita,  and  by  1845- 
1864  the  average  had  fallen  to  6.1  pounds.  During  1875- 
1884  it  was  4.9  pounds,  and  by  1905-1914  it  had  become  4.1 
pounds.     From  1915  to  1918  it  varied  from  3.1  to  6,5  pounds. 

The  exported  fraction  of  the  crop,  too,  has  been  a  dimin- 
ishing one.  For  1790  the  fraction  was  78  per  cent;  for 
1845-1854,  67.2  per  cent;  for  1875-1884,  53.9  per  cent,  from 
which  the  decline  was  steady  to  40.6  per  cent  in  1905-1914. 
The  percentage  was  43  for  1915,  88.1  for  1916,  26  for  1917, 
and  47.5  for  1918,  no  allowance  being  made  for  the  carry- 


CHtEF   COUNTRIES  TO  WHICH   TOBACCO  IS  EXPORTED. 

In  prewar  years,  the  United  Kingdom  received  more  than 
one-third  of  the  tobacco  exported  from  this  country,  and 
about  one-tenth  went  each  to  France,  Germany,  and  Italy. 
Over  6  per  cent  went  to  the  Netherlands,  5  per  cent  to 
Spain,  4  per  cent  each  to  Australia  and  Canada,  3  per  cent 
to  Belgium,  and  2  per  cent  to  China.  Of  course,  the  war 
very  much  disturbed  these  percentages. 

PRINCIPAL    EXPORT    COUNTRIES. 

The  average  yearly  exports  of  tobacco  in  the  world's 
trade  grew  from  755,000,000  pounds  in  1904-1908  to  924,- 
000,000  pounds  in  1909-1913,  of  which  latter  quantity  the 
share  of  the  United  States  was  over  41  per  cent.  In  the 
latt«r  period,  the  Sumatra  leaf  of  the  Dutch  East  Indies 
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supplied  18  per  cent  of  the  world's  tobacco  exports;  6.5  per 
cent  went  from  Brazil,  5  per  cent  from  Turkey,  4  per  cent 
from  Cuba,  8  per  cent  each  from  British  India  and  Ga» 
Philippine  Islands,  and  2.5  per  cent  each  from  Algeria,  Bus- 
sia,  and  Santo  Domingo. 

TOBACCO  IMPORTS. 

Tobacco  varies  greatly  in  its  characteristics  as  the;  appear 
to  smokers,  and  fancy,  perhaps  created  by  habit,  gives  pref- 
eruice  to  one  or  another  of  the  many  varieties  and  sub- 
varieties  of  the  plant  produced  throughout  the  world.  For 
this  reason,  the  United  States,  the  greatest  tobacco  pro- 
ducing and  greatest  tobacco  exporting  country  in  the  world, 
also  imports  tobacco  enough  to  make  it  the  sixth  in  order 
among  the  tobacco  importing  countries  of  the  world. 

There  is  a  record  of  the  import  of  5,481  pounds  of  tobacco 
into  this  country  in  1789.  For  many  years  thereafter  small 
quantities  of  tobacco  were  imported  yearly,  until  over  1,000,- 
000  pounds  were  received  in  1838.  By  1858,  the  imports 
had  grown  to  15,000,000  pounds,  a  quantity  that  was  not  sub- 
sequently equaled  until  1682.  In  the  few  years  preceding 
the  World  War,  the  tobacco  imports  had  become  about  50,- 
000,000  pounds,  and  during  the  war  the  quantity  rapidly 
expanded  to  64,000,000  pounds  in  1915,  76,000,000  pounds  in 
1916,  and  again  in  1917,  followed  by  73,000,000  pounds  in 
1918.  Shipments  of  tobacco  to  contiguous  United  States 
from  the  Philippine  Islands  are  included  in  the  total  imports 
of  tobacco  for  all  years,  when  they  existed,  and  shipments 
from  Porto  Rico  before  1900  and  for  1914  and  later  years. 

NOW   MAINLT   UNMANDFACTtTRED. 

For  many  years  the  imported  tobacco  was  mostly  if  not 
entirely  in  manufactured  form,  but  by  1846,  when  the  first 
record  of  imports  of  unmanufactured  tobacco  was  pub- 
lished, about  one-half  of  the  imports  were  manufactures. 
The  Civil  War  reduced  the  fraction  to  one-fifth  and  attend- 
ant legislation  to  one-eighth.  In  the  10  years  1875-1884, 
the  fraction  was  8.7  per  cent  for  manufactured  tobacco;  in 
1885-1894,  6.2  per  cent;  in  1896-1904,  3.7  per  cent;  and  in 
1905-1914,  4.8  per  cent.  The  yearly  percentage  increased 
from  6.0  to  9.3  from  1915  to  1916,  and  remained  at  the  latter 
figure  in  the  Icdlowing  two  years. 
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IMPORTS  AN   INCREAaiNQ  BUT  SMALL  FRACTION   OP  PRODUCTION. 

As  a  fraction  of  this  country's  crop,  the  imports  of  tobacco 
never  exceeded  5  per  cent  until  1906,  when  they  were  5,t  per 
cent,  and  never  exceeded  6  per  cent,  except  in  1915,  when 
they  were  barely  more,  except  in  1916,  when  they  were  6.6  per 
cent,  and  except  in  1917,  6.1  per  cent. 

By  10-year  periods,  tobacco  imports  were  equal  to  2.2  per 
cent  of  the  crop  in  1865-1874,  followed  by  irregular  increase 
lo  3.2  per  cent  in  1895-1904  and  to  4.9  per  cent  in  1905-1914. 

TOBACCO  IMPORTS  IN  THE  WORLD'S  TRADE. 

The  fragrant  leaf  of  Cuba  is  by  far  the  chief  tobacco  im- 
ported into  the  United  States.  Before  the  recent  war  it 
was  45  per  cent  of  the  total  tobacco  imports,  but  the  frac- 
tion greatly  declined  during  the  war  and  in  the  year  begin- 
ning with  July,  1917,  it  was  only  19  per  cent.  In  prewar 
times,  12  per  cent  of  this  country's  tobacco  imports  came 
from  Turkey  in  Asia  and  10  per  cent  from  Turkey  in 
Europe,  or  22  per  cent  from  that  Empire.  The  war  ex- 
tinguished the  direct  trade  movement,  but  apparently  to- 
bacco imports  from  Greece,  which  were  normally  little  more 
than  1  per  cent,  took  up  this  movement,  with  the  result  that 
tobacco  imports  from  that  country  grew  to  17  per  cent  of 
the  total  in  1917. 

Next  in  order  below  was  Sumatra's  thin  leaf,  with  11  per 
cent  of  the  total  tobacco  imports  into  the  United  States  be- 
fore the  war,  or  at  any  rate  this  was  the  fraction  for  the  to- 
bacco received  from  the  Xetberlands.  So-called  Egyptian 
tobacco,  that  is,  tobacco  consigned  from  Egypt,  made  a  mere 
trace  in  the  tobacco  imports  into  this  country,  both  normally 
and  during  the  war.  Porto  Bican  and  Philippine  tobacco 
will  be  mentioned  under  trade  with  these  possessions. 

Before  disturbance  of  the  world's  trade  by  the  war  the 
world's  tobacco  imports,  which  were  mostly  ascertainable, 
increased  from  the  yearly  average  of  717,000,000  pounds  in 
1904-1908  to  844,000,000  pounds  in  1909^1913.  Germany 
was  the  chief  tobacco  importer  among  the  nations,  and 
received  22  per  cent  of  the  world's  total  in  the  former  period 
and  20  per  cent  in  the  latter.  The  United  Kingdom  re- 
ceived 12  and  14  per  cent,  respectively,  in  the  two  periods; 
France,  9  and  8  per  cent;  Austria-Hungary,  7  and  6  per 
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cent;  the  Netherlands,  7  per  cent  in  both  periods;  Spain, 
6  per  cent  in  both  periods;  Italy,  5  and  6  per  cent;  the 
United  States,  5  and  6  per  cent ;  Belgium,  Z  per  cent  in  both 
periods;  Egypt,  3  and  2  per  cent;  Canada;  China,  and 
Switzeriand,  each  2  per  cent  in  bot^  periods;  Denmark,  2 
and  1  per  cent;  Argentina  and  Australia,  each  1  and  2  per 
cent;  and  Aden,  British  India,  Finland,  Portugal,  Southern 
Kigeria,  and  Sweden,  each  1  per  cent  in  both  periods. 

NATIONAL  NET  SURPLUS  OF  TOBACCO. 

It  has  already  been  made  apparent  that  the  United  States 
has  always  been  a  surplus  country  as  a  net  result  of  the  in- 
ward and  outward  movements  of  tobacco  in  foreign  trade. 
From  the  small  beginning  at  Jamestown,  the  national  to- 
bacco surplus  grew  to  he  36,000,000  pounds  in  100  years, 
80,000,000  pounds  in  200  years,  and  326,000,000  pounds  in 
300  years,  or  rather  in  the  normal  years  before  the  World 
War.  Most  of  this  tobacco  has  been  unmanufactured.  With 
regard  to  manufactured  tobacco,  in  some  years  the  United 
States  has  received  more  than  it  exported,  but  beginning 
with  1893  the  exports  have  predominated  in  every  year,  and 
the  yearly  average  net  surplus  for  1905-1914  is  11,000,000 
pounds,  or  8  per  cent  of  the  net  surplus  of  all  tobacco. 

The  national  net  surplus  of  tobacco,  as  a  fraction  of  the 
production,  persistently  declined  from  the  Civil  War  to  the 
present  time,  the  decline  being  from  74  per  cent  in  1865-1874 
to  36  per  cent  in  1905-1914,  and  34  per  cent  for  the  four 
years  1915-1918.  Otherwise  stated,  under  normal  foreign 
trade,  the  tobacco  crop  could  be  reduced  to  a  little  less  than 
two-thirds  of  its  recent  proportions  and  still  provide  enough 
for  the  national  consumption,  but  this  would  be  in  abstract 
pounds  instead  of  concrete  varieties  of  tobacco  actually  in 
demand. 

PHILIPPINE  ISLANDS  AND  POETO  RICO. 

Interchange  of  tobacco  between  contiguous  United  States 
and  the  Philippine  Islands  was  weak  until  1909,  when  the 
tobacco  imx>orts  from  that  possession,  mostly  manufactured, 
suddenly  rose  to  1,200,000  pounds.  This  was  about  the 
average  until  1916,  when  the  imports  reached  5,100,000 
pounds,  followed  by  11,700,000  pounds  in  1917,  and  8,700,000 
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pounds  in  1918,  tJie  unmanufactured  tobacco  being  about 
one-half  of  the  total  in  the  last  year. 

There  has  also  been  a  considerable  movement  of  tobacco 
from  the  United  States  to  the  Philippine  Islands,  beginning 
in  1909.  Before  that  year,  and  in  1914  and  1919,  the  exports 
exceeded  the  imports;  but  from  1909  to  1913  the  average 
yearly  excess  of  imports  was  641,000  pounds,  in  1916  it  was 
4,100,000  pounds,  in  1917  it  was  10,900,000  pounds,  and  in 
1918  it  was  7,600,000  pounds,  or  about  1  per  cent  of  the 
national  consumption. 

Shipments  of  tobacco  from  Porto  Rico  to  the  TJnited 
States  have  been  much  larger  than  those  from  the  Philip- 
pines. The  yearly  average  for  1904-1913  was  6,300,000 
pounds,  three-quarters  of  which  was  unmanufactureii.  The 
quantity  grew  to  19,300,000  pounds  in  1917,  and  was  17,500,- 
000  pounds  in  1918. 

On  the  other  side  of  the  account,  shipments  of  tobacco 
from  the  United  States  to  Porto  Kico  averaged  1,300,000 
pounds  yearly  during  1904^1913,  and  reached  2,000,000 
pounds  in  1917.  After  subtracting  the  tobacco  shipments 
from  the  United  States  to  Porto  Rico  from  those  to  the 
United  States  from  Porto  Rico,  the  net  receipts  by  this 
country  averaged  4,700,000  pounds  yearly  from  1904  to  1913, 
and  ranged  from  8,200,000  to  17,500,000  pounds  from  1914 
to  1918,  or  from  1.2  to  2.4  per  cent  of  the  national  con- 
sumption. 

In  the  combined  tobacco  trade  of  these  two  possessions 
with  the  United  States,  the  net  average  annual  receipts  by 
this  country  were  5,100,000  pounds  in  1904  to  1913,  and 
rapidly  rose  to  28,100,000  pounds  in  1917,  followed  by  25,- 
000,000  pounds  in  1918,  or  3.4  per  cent  of  the  national  con- 
sumption. 

LABGE  YEAELT  CABET-OVER  OF  TOBACCO. 
Tobacco  has  a  remarkable  commercial  feature  in  its  enor- 
mous carry-over  fi-ora  one  crop  year  to  another.  The  quar- 
terly report  of  stocks  of  leaf  tobacco  in  the  hands  of  dealers 
and  manufacturers,  made  by  the  Bureau  of  the  Census,  small 
businesses  being  excluded,  shows  that  the  leaf  stocks  of 
chewing,  smoking,  snuff,  and  export  tobacco  are  lowest  on 
October  1  and  the  cigar  types  on  January  1.  For  all 
stocks  October  1  is  the  time  when  they  are  lowest 
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For  October  1  the  reported  stocks  of  leaf  tobacco  in  the 
hands  of  dealers  and  manufacturers  were  1,047,000,000 
pounds  in  1912,  and  the  quantity  increased  year  by  year 
until  in  1919  it  equaled  1,264,000,000  pounds,  or  almost  as 
much  as  the  crop  of  that  year.  Of  that  amount,  the  stocks 
of  domestic  chewing,  smoking,  snuff,  and  export  types  -were 
892,000.000  pounds,  the  domestic  cigar  types,  292.000,000 
pounds,  the  Porto  Rican  tobacco  11,000,000  pounds,  and  the 
imported  types  69,000,000  pounds.  The  quarter  when  stocks 
are  highest  is  April  1,  and  in  1919  there  were  1,627,000,000 
pounds  on  that  date,  or  13  per  cent  greater  than  the  crop  of 
1918  and  29  per  cent  greater  than  the  stocks  of  October 
1,  1918. 

Siipplu  and  illHribution  of  leaf  tobacco  in  the  Vnitcd  States,  jnis. 
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ANALYSIS  OF  CONSUMPTION. 

When  Euroi>eaiis  established  colonies  on  the  Atlantic  sea- 
board of  Xorth  America,  the  natives  had  been  using  tobacco 
from  time  immemorial.  From  them,  the  n-hites  learned  to 
smoke  it,  to  chew  it,  and  to  use  it  as  snufif.  Without  men- 
tioning the  numerous  varieties  and  subvarieties  of  prepara- 
tions of  tobacco  that  are  now  used,  it  is-  sufficient  for  the 
present  purpose  to  say  that  eventually  it  was  used  for  smok- 
ing in  the  form  of  cigars,  cheroots,  cigarettes,  and  many 
preparations  for  the  pipe ;  for  chewing  as  fine  cut,  plug,  and 
twist;  and  in  finely  pulverized  condition,  as  snuff  in  the 
nose,  or  on  one  end  of  a  small  stick  of  wood  in  the  mouth. 
Besides  these  personal  uses,  it  was  learned  that  a  decoction 
of  stems  or  leaves  would  rid  plants  of  insects  and  domestic 
animals  of  external  parasites,  if  the  animals  were  "  dipped  " 
in  it,  and  that  the  smoke  would  expel  insects  from  plants. 

GREAT  GAIN   Or   THE  CIGARETTE, 

Since  1895,  the  Commissioner  of  Internal  Bevenue  has 
ascertained  and  published  the  quantities  of  leaf  tobacco  used 
in  this  country  in  the  manufacture  of  cigars,  cigarettes,  and 
"tobacco  and  snuff,"  the  last  class  being  chiefly  chewing  and 
smoking  tobacco.  Certain  imported  tobacco  withdrawn 
from  bonded  warehouses,  mostly  in  Florida,  is  not  included. 

After  converting  these  three  classes  into  percentages  of  the 
total  leaf  tobacco  used  by  manufacturers,  it  appears  that  the 
fraction  for  cigars  increased  from  25  per  cent  in  the  calendar 
year  1896  to  30  per  cent  in  1907,  when  the  advance  was 
arrested.  From  1908  to  1914  the  percentage  tanged  from 
27  to  29,  and  a  rapid  decline  followed  during  the  Worid  War 
to  26.5  per  cent  in  1915  and  1916  and  to  25  per  cent  in  1918. 

More  than  one-half  of  the  leaf  tobacco  annually  used  by 
manufacturers  during  this  period  has  become  chewing  and 
smoking  tobacco  and  snuff,  but  the  fraction  has  been  a  de- 
clining one.  From  about  70  per  cent  of  the  total  in  the 
earlier  years,  it  fell  to  65  by  1911,  to  61  per  cent  by  1915, 
followed  by  rapid  fall  to  52  per  cent  in  1918. 

Necessarily,  the  third  class,  cigarettes,  must  have  ab- 
sorbed the  relative  losses  of  the  other  two  when  they  oc- 
curred in  the  same  year.    Early  in  the  period  under  review, 
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about  6  per  cent  of  all  leaf  tobacco  used  by  manufacturers 
was  converted  into  cigarettes,  but  years  of  decline  followed 
to  3  per  cent  in  1905.  Thereafter  the  upward  movement 
was  strong.  It  reached  4  per  cent  in  1908,  6  per  cent  in  1910, 
10  per  cent  in  1913, 12  per  cent  in  1915,  15.5  per  cent  in  1916, 
20  per  cent  in  1917,  and  23.5  per  cent  in  1918. 

The  result  of  these  three  movements  in  consumption  was 
that  the  leaf  tobacco  used  for  cigarettes,  which  was  equal 
to  about  one-fifth  of  the  leaf  tobacco  used  for  cigars  in  the 
earlier  years  of  the  period,  increased  to  almost  the  same 
quantity  in  1918.  As  a  ratio  to  chewing,  smoking,  and 
snuff  tobacco,  cigarette  tobacco  advanced  from  about  7  per 
cent  in  the  earlier  years  to  46  per  cent  in  1918. 

This  period  of  23  years  began  with  a  leaf  consumption 
which  was  apportioned  five-twentieths  to  cigars,  fourteen- 
twentieths  to  chewing  and  smoking  tobacco  and  snuff,  and 
one-twentieth  to  cigarettes;  in  1918  the  apportionment  had 
become  nearly  five-twentieths  each  to  cigars  and  cigarettes, 
and  a  little  more  than  ten-twentieths  to  chewing  and  smok- 
ing tobacco  and  snuff.  The  figures  are  based  on  pounds  of 
tobacco  and  not  on  number  of  units  of  manufacture.  The 
extraordinary  advance  of  the  little  cigarette  during  the  war 
was  connected  with  the  mobilization  of  great  military  and 
naval  forces. 

POUNDS  OF  TOBACCO  USED. 

Tobacco  needs  to  be  cured  by  the  growers  after  it  is  har- 
vested and  variously  aged  and  treated  by  the  manufacturer 
afterwards.  The  processes  require  much  time,  and  this  is 
considerably- lengtliened  while  the  finished  products  are  car- 
ried by  wholesale  and  retail  dealers.  As  has  already  been 
shown,  the  stocks  of  leaf  tobacco  in  the  hands  of  manufac- 
turers and  leaf  dealers  are  very  large  relative  to  the  size  of 
the  crop,  and  the  carry-over  is  relatively  enormous.  Un- 
like potatoes,  for  instance,  which  must  be  consumed  within 
the  crop  year,  tobacco's  ultimate  consumption  is  long  de- 
layed. For  this  reason,  the  quantity  of  the  ultimate  con- 
sumption of  tobacco  in  any  single  year  is  not  known,  and,  to 
avoid  mostly  the  one-year  error,  the  average  of  a  group  of 
years  should  be  taken.  The  formula  adopted  for  this  article 
for  determining  the  quantity  of  tobacco  consumption  is :  pro- 
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duction  plus  or  minus  the  net  result  of  the  foreign  trade, 
possessions  being  treated  as  foreign  countries. 

The  oldest  year  for  which  tobacco  consumption  is  esti- 
meted  is  1790.  Perhaps  at  that  time  the  objections  to  the 
estimate  for  (Hie  year  were  not  as  strong  as  they  are  now. 
At  any  rate,  the  quantity  appears  to  have  been  nearly 
29,000,000  pounds.  For  1839  to  1844,  the  yearly  consump- 
tion is  reckoned  to  have  been  over  60,000,000  pounds,  and  for 
five  years  of  the  decade  1845-1854  the  average  stood  at  over 
71,000,000  pounds.  In  the  entire  decade  1865-1874,  the 
yearly  tobacco  consumption  had  increased  to  nearly  76,- 
000,000  pounds.  Thereafter  the  increase  was  more  marked. 
The  average  consumption  of  1875-1884  was  219,000,000 
pounds;  of  1885-1894,  312,000,000  pounds;  of  1895-1904, 
401,000,000  pounds;  and  of  1905-1914,  688,000,000  pounds. 
The  quantity  of  tobacco  available  for  consumption,  accord- 
ing to  the  process  used,  increased  from  669,000,000  to  T90,- 
000,000  pounds  from  1915  to  1916,  and  was  1,000,000,000 
pounds  in  1917  and  828,000,000  pounds  in  1918.  The  average 
of  the  last  two  years  is  better  for  those  years  than  the  num- 
bers memtioned,  and  this  is  914,000,000  pounds.  Prewar  con- 
sumption was  eight  times  the  consumption  of  40  years  before, 
and  in  the  war  years  apparently  10  times  that  quantity. 

To  one  who  knows  that  many  a  cigar  sold  as  "  an  Havana  " 
contains  no  Cuban  tobacco,  but  at  the  best  is  wholly  or 
partly  composed  of  tobacco  grown  in  the  United  States  from 
seed  of  the  "  Havana "  variety,  it  will  be  no  surprise  to 
know  that  the  foreign  tobacco  consumed  in  this  country 
is  relatively  small.  In  the  five  decades  before  the  World 
War  its  fraction  of  the  total  consumption  ranged  from 
about  5  to  8  per  cent,  and  during  the  war  was  about  9.5 
per  cent.  The  absolute  quantity  consumed,  however,  has 
had  a  strong  upward  movement.  The  average  yearly  con- 
sumption of  foreign  tobacco  rose  from  6,000,000  pounds  in 
1865-1874  to  45,000,000  pounds  in  1905-1914,  aud  the  com- 
puted yearly  consumption  during  the  war  years  was  about 
72,000,000  pounds. 

PEE   CAPfTA    CONSTTMPTION. 

Much  waste  of  tobacco  attends  the  smoking  of  cigars  and 
cigarettes,  and  an  appreciable  waste  goes  with  pipe  smok- 
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ing.  There  is  some  destmction  of  tobacco  after  harvest, 
relatively  small,  by  weather,  fire,  and  vermin.  All  together 
there  must  be  a  lost  fraction  of  tobacco  that  figures  as  avail- 
able for  consumption  that  is  more  than  perceptible. 

The  computed  per  capita  consumption  of  tobacco  in  this 
country  has  been  steadily  gaining  since  1865-1874.  Before 
that  time,  back  to  1889,  it  seems  to  have  been  about  3.3 
pounds.  Following  the  Civil  War  the  computed  average 
is  as  low  as  2  pounds,  and  this  was  followed  by  a  climbing 
movement  that  reached  6.4  pounds  in  1906-1&14  and  8 
pounds  during  the  following  four  years.  For  domestic 
tobacco  the  per  capita  consumpticm  grew  from  1.8  pounds 
in  1865-1874  to  5.9  pounds  in  1905-1915  and  for  foreign 
tobacco  from  0.16  to  0.49  of  1  pound.  What  was  said  on 
a  previous  page  concerning  the  unknown  fraction  of  the 
population  that  does  not  use  tobacco  should  be  recalled. 

FHAOnON    OF   THB    CHOP   USED. 

From  30  to  35  per  cent  of  the  tobacco  crop  was  equivalent 
to  the  consumption,  respectively,  of  1839-1844  and  1845- 
1854,  including  foreign  tobacco.  In  the  decade  after  the 
Civil  War  the  fraction  was  apparently  26  per  cent,  and 
from  that  low  figure  it  has  grown  steadily  to  64  per  cent 
in  1905-1914,  and  perhaps  to  67.3  per  cent  during  the  war 
years  1915-1918.  That  is  to  say,  consumption  is  overtaking 
production  and  has  nearly  reached  the  two-thirds  mark. 
Leaving  foreign  tobacco  out  of  account,  domestic  tobacco 
consumption  has  become  about  three-fifths  of  the  cn^, 
whereas  it  was  under  one-half  30  years  ago. 

Relationships  exist  among  several  per  capita  ratios.  Re- 
garding recent  years  as  present  time  it  may  be  said  that 
tobacco  production  per  capita  is  increasing,  because  tobacco 
acreage  is  increasing  faster  than  population.  Production 
per  acre  per  capita  is  decreasing;  fertility  improvement  is 
not  keeping  up  with  human  multiplication  and  immigra- 
tion. The  excess  of  tobacco  exports  over  imports  per  capita 
is  declining.  The  resultant  of  all  these  movements  is  an  in- 
creasing per  capita  consumption  of  domestic  tobacco  that  is 
absorbing  a  larger  and  larger  fraction  of  the  per  capita 
production. 
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HISTORIC  COURSE  OF  IMPORT  DUTIES. 

Tobacco  has  been  subject  to  an  import  duty  every  year 
since  the  present  Nation  began  under  the  Constitution.  The 
first  act  relating  to  this  subject  was  approved  July  4,  1789, 
and  took  effect  August  1.  It  subjected  imported  snuff  to 
a  duty  of  10  cents  per  pound;  unmanufactured  tobacco,  6 
cents  per  pound ;  and  manufactured  tobacco,  5  per  cent  ad 
valorem.  To  conform  to  subsequent  classifications  of  to- 
bacco the  course  of  the  duty  as  applicable  to  each  class  is 
given  below  from  the  first  act  to  1919. 

The  duty  on  unstemmed  wrapper  tobacco,  which  began 
at  6  cents  per  pound  August  1,  1789,  was  changed  to  7^ 
per  cent  ad  valorem  in  1792  and  this  was  increased  by  steps 
to  15  per  cent  in  1804.  The  War  of  1812  caused  an  in- 
crease to  30  per  cent  in  that  year,  but  the  rate  was  reduced 
to  15  per  cent  in  1816  and  stepped  up  to  20  per  cent  in 
1841  and  30  per  cent  in  1846.  The  rate  fell  to  24  per  cent 
in  1857,  rose  to  25  per  cent  in  1861,  was  changed  to  25  cents 
per  pound  in  1862,  after  which  year  it  was  50  cents  per  pound 
for  60  days  in  1864,  35  cents  later  in  1864,  75  cents  in  1883, 
$2  in  1890,  followed  by  $1.50  in  1894,  and  $1.85  in  1897. 

Previous  to  1862,  rates  of  duty  on  stemmed  wrapper  were 
the  same  as  on  unstemmed.  In  that  year  the  rate  of  3d  cents 
per  pound  was  imposed,  followed  by  70  cents  per  pound  for 
60  days  in  1864,  50  cents  later  in  1864,  $1  in  1883,  $2.75  in 
1890,  $2.25  in  1894,  and  $2.50  in  1897. 

Unstemmed  filler  tobacco  had  the  same  rates  as  unstemmed 
wrappers  until  1882,  after  which  year  the  rates  remained  at 
35  cents  per  pound.  Likewise,  stemmed  filler  tobacco  bore 
the  rates  of  stemmed  wrappers  until  1882,  The  duty  was 
reduced  to  40  cents  per  pound  in  1883,  and  restored  to  50 
cents  in  1890. 

Stems  were  first  mentioned  in  a  tariff  act  in  1865,  when  a 
duty  of  15  cents  per  pound  was  imposed.  Their  entry  was 
made  free  in  1890.  Before  1865,  if  any  stems  were  imported, 
they  bore  the  rates  of  "  other  unmanufactured  tobacco," 

"  Other  manufactured  tobacco  "  had  the  rates  of  duty  on 
leaf  tobacco  before  1861,  when  a  duty  of  30  per  cent  ad 
valorem  was  imposed,  or  5  per  cent  higher  than  the  leaf  duty. 
The  rate  was  changed  to  60  per  cent  for  60  days  in  1864,  to 
35  cents  per  pound  later  in  1864,  to  30  per  cent  ad  valorem 
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in  1883,  to  85  to  50  cents  per  pound  in  1890,  to  40  cents  in 
18M,  and  to  55  cents  in  1897. 

Manufactured  tobacco  was  free  of  duty  for  two  years, 
from  July  1,  1792,  to  June  30,  1794.  With  this  exception, 
snuff  has  always  been  subject  to  a  duty,  10  cents  per  pound 
in  1789,  12  cents  in  1794,  24  cents  in  1812,  12  cents  in  1816, 
40  per  cent  ad  valorem  in  1846,  30  per  cent  in  1857,  10  cents 
per  pound  in  1861,  35  cents  in  1862,  70  cents  for  60  days  in 
1864,  50  cents  later  in  1864,  and  55  cents  in  1897. 

Beginning  with  a  duty  of  5  per  cent  ad  valorem  in  1789, 
cigars,  cigarettes,  and  cheroots  were  free  for  two  years  from 
1792  to  1794.  In  the  latter  year,  the  rate  was  made  4  cents 
per  pound;  in  1804,  ^  per  1,000;  in  1812,  $4  per  1,000;  in 
1816,  $2.50  per  1,000;  in  1842,  40  cents  per  pound;  in  1846, 
40  per  cent  ad  valorem;  in  1857,  30  per  cent;  and  in  every 
year,  beginning  with  1861,  there  has  been  a  combination  of 
specific  and  value  duties,  the  details  of  which  are  sometunes 
too  many  to  be  repeated.  The  duties  of  1861  ranged  from 
20  cents  per  pound  for  the  cheapest  cigars,  cigarettes,  and 
cheroots,  to  60  cents  per  pound  plus  10  per  cent  ad  valorem 
on  the  costliest ;  those  of  1862,  from  35  cents  per  pound  to 
$1  per  pound  plus  10  per  cent  ad  valorem;  for  60  days  in 
1864,  from  70  cents  per  pound  to  $2  per  pound  plus  20  per 
cent  ad  valorem;  and,  later  in  1864,  the  duties  were  made 
from  75  cents  per  pound  plus  20  per  cent  ad  valorem  to  $3 
per  pound  plus  60  per  cent  ad  valorem.  In  1866,  a  more 
simple  rate  was  adopted,  $3  per  pound  plus  50  per  cent 
ad  valorem,  followed  by  $2.50  per  pound  plus  25  per  cent 
ad  valorem  in  1883,  $4.50  per  pound  plus  25  per  cent  ad 
valorem  in  1890,  $4  per  pound  plug  25  per  cent  ad  valorem 
in  1894,  and  $4.50  per  pound  plus  25  per  cent  ad  valorem 
in  1897. 

Scrap  tobacco,  first  mentioned  in  the  tariff  act  of  1909,  was 
made  to  bear  a,  duty  of  55  cents  per  pound,  and  this  was  re- 
duced to  35  cents  in  1913. 

"  Other  manufactured  tobacco,"  except  for  the  free  period 
of  two  years  from  1792  to  1794,  has  always  been  subject  to 
a  duty.  The  rate  of  1789  was  5  per  cent  ad  valorem;  of 
1794,  4  cents  per  pound ;  of  1812,  8  cents  per  pound ;  of  1816, 
10  cents  per  pound;  of  1846,  40  per  cent  ad  valorem;  and  of 
1857,  30  per  cent.    A  change  to  86  cents  per  pound  was 
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adopted  in  1862,  to  70  cents  for  60  days  in  186t,  to  50  cents 
later  in  1864,  to  40  cents  in  1883,  and  to  55  cents  in  1897. 

INTERNAL  REVENUE  RATES. 

The  needs  of  the  Government  for  revenue  led  to  the  first 
internal  revenue  act,  in  force  July  1,  1862.  There  were 
taxes  on  tobacco  products  and  on  the  businesses  of  tobacco 
manufacturing  and  dealing.  On  each  1,000  cigars  made,  tjie 
tax  was  $1.50  to  $3.50.  Kates  of  $8  to  $40  per  1,000  were 
provided  In  1864;  $10  in  1865;  $2  per  1,000  to  $4  per  1,000 
plus  20  per  cent  ad  valorem  in  1866;  18  cents  per  pound  to 
$3  per  1,000  in  1902;  75  cents  per  pound  to  $3  per  1,000  in 
1909 ;  and  $1.50  per  pound  to  $15  per  1,000  in  1919,  war  ex- 
penses being  the  cause  of  these  high  rates. 

The  cigarette  tax  of  1864  was  $1  per  100  packages  of  25 
or  less  cigarettes  each ;  of  1865,  5  cents  per  package  of  25 ;  of 
1866,  $2  per  1,000  to  $4  pta-  1,000  plus  20  per  cent  ad 
valorem;  of  1902,  18  cents  per  pound  to  $3  per  1,000;  of 
1909,  $1.20  to  $3.60  per  1,000;  and  of  1919,  $3  to  $7.20  per 
1,000. 

On  cheroots,  the  tax  was  $3  per  1,000  in  1864,  or  much 
less  than  on  the  same  number  of  cigars,  but  in  1865  they 
were  made  to  pay  the  cigar  tax  of  $10  per  1,000,  and  in  1866 
and  subsequently  the  cigar  tax  applied,  made  elastic  so  as  to 
fit  different  weights  per  1,000  and  different  values. 

Under  the  first  Internal  Revenue  Act,  snuff  paid  a  tax  of 
20  cents  per  pound;  in  1864,  the  rate  went  up  to  35  cents;  in 
1865  to  40  cents;  down  to  32  cents  in  1868,  and  to  6  cents  in 
1902,  after  which  rate  followed  8  cents  in  1909,  and  18  cents 
in  1919. 

The  law  distinguished  between  "manufactured "  and 
"smoking"  tobacco  before  1902,  and  placed  on  manufac- 
tured tobacco  a  tax  of  10  to  15  cents  per  pound  in  1862, 
changed  to  15  cents  in  1863,  to  35  cents  in  1864,  to  35  to  40 
cents  in  1865,  and  to  30  to  40  cents  in  1866.  The  tax  fell  to 
32  cents  per  pound  in  1868,  and  to  6  cents  in  1902,  after 
which  rate  the  tax  rose  to  8  cents  in  1909  and  18  cents  in 
1919. 

In  the  case  of  smoking  tobacco,  the  original  tax  of  2  to  6 
cents  per  pound  in  1862  was  followed  by  5  cents  in  1868, 
15  to  25  cents  in  1864,  35  cents  in  1865,  15  to  40  cents  in 
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1866,  and  16  cents  in  1868.  after  which  rate  the  tax  on 
manufactured  tobacco  applied  in  1902  and  subsequently. 
The  smoking  tobacco  tases  applied  to  tobacco  scraps  in  1868 
and  later. 

Occupation  taxes  were  placed  on  tobacco  manufacturers 
and  wholesale  and  retail  dealers  by  the  act  in  force  July 
1,  1862.  The  details  of  some  of  the  rates  are  too  elaborate 
for  restatement,  but,  in  brief,  it  may  be  said  that  the  simple 
tax  of  $10  a  year  on  tobacco  manufacturers  beginning  with 
July  1,  1862,  was  somewhat  elaborated  and  increased  a  few 
years  later,  and  the  tax  was  eventually  abandoned.  The 
expenses  on  account  of  the  World  War,  however,  compelled 
a  return  to  this  tax  in  1919,  with  the  provisions  that  the 
yearly  tax  on  the  business  of  manufacturing  "tobacco" 
should  be  $6  to  $24  plus  16  cents  per  1,000  pounds  of  tobacco 
used  above  200,000  pounds ;  of  manufacturing  cigars,  $4  to 
$24  plus  10  cents  per  1,000  cigars  made  above  400,000  cigars ; 
of  manufacturing  cigarettes,  6  cents  per  10,000  made. 

Tobacco  dealers,  too,  originally  paid  occupation  taxes, 
wholesalers  $50  a  year  and  retailers  $10.  Soon  there  was 
elaboration  of  the  tax,  increase  or  perhaps  decrease  for 
small  dealers,  the  inclusion  of  leaf  dealers,  and  in  1902  an 
abandonment  of  the  tax. 

INCOME  OF  THE  GOVERNMENT  FROM  TOBACCO. 

The  rates  of  duty  and  the  internal  tax  rates  on  tobacco 
have  produced  in  their  operations  a  large  amount  of  income 
for  the  Government,  and  now  much  more  than  formerly. 
To  go  back  no  farther  than  the  fiscal  year  1866,  it  may  be 
noted  that  the  customs  collections  for  that  year  were  nearly 
$5,000,000;  the  $10,000,000  milestone  was  reached  in  1889, 
and  the  $20,000,000  milestone  in  1903.  Since  that  year  the 
highest  customs  collections  on  account  of  tobacco  were  nearly 
$30,000,000  in  191T,  but  the  amount  fell  to  $22,000,000  in 
1918.  If  these  amounts  of  customs  seem  small  it  may  be  • 
lemembered  that  this  country  has  always  had  a  tobacco  sur- 
plus, and  that  the  imports  of  tobacco  are  naturally  confined 
to  specialties  not  here  produced. 

The  internal  revenue  has  always  been  much  larger  than 
the  customs  receipts  from  tobacco.  In  the  first  year's  opera- 
tion of  the  law,  1863,  the  income  was  $3,000,000,  in  the  next 
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year  $9,000,000,  and  the  amount  increased  to  $31,000,000  by 
1870,  $41,000,000  by  1877,  and  $47,000,000  by  1882.  After 
that  year,  the  amount  declined  and  remained  relatively  low 
until  1898,  with  a  low  water  mark  of  $26,000,000  in  1884. 
Suddenly,  in  1899,  the  income  jumped  to  $52,000,000  and  the 
amount  reached  $71,000,000  in  1912,  $85,000,000  in  1916, 
$102,000,000  in  1917,  and  $156,000,000  in  1918. 

These  two  sources  of  revenue  for  the  Government  to- 
gether produced  $13,000,000  in  1865,  $52,000,000  in  1897, 
$75,000,000  in  1909,  $104,000,000  in  1913,  $132,000,000  in 
1917,  and  $178,000,000  in  1918. 

As  a  fraction  of  the  total  ordinary  receipts  of  the  Gov- 
ernment, the  customs  income  from  tobacco  has  always  be^i 
small.  It  did  not  continuously  equal  or  exceed  2  per  cent  of 
the  total  receipts  until  1884,  and,  generally  speaking,  its 
position  was  between  3  and  4  per  cent  of  the  total  after  1898 
and  until  1916.  The  great  war  income  reduced  the  fraction 
to  0.5  per  cent  in  1918. 

The  fraction  of  the  total  ordinary  receipts  derived  from 
the  internal  tax  on  tobacco  reached  11  per  cent  by  1873 
and  16  per  cent  by  1878,  after  which  year  there  was  a 
period  of  recession  until  1898,  when  there  was  restoration 
to  10  per  cent,  but  not  until  1915  was  11  per  cent  reached. 
The  fraction  was  9  per  cent  in  1917,  and  4  per  cent  in  1918. 

The  time  when  customs  and  internal  income  from  tobacco 
together  were  the  largest  fraction  of  the  total  ordinary  re- 
ceipts of  the  Government  was  in  the  70's  of  the  last  century, 
and  the  highest  fraction,  17.4  per  cent,  is  found  in  1878. 
Since  1879,  the  fraction  has  in  general  ranged  from  about 
10  to  14  per  cent  until  1912,  followed  by  increase  to  about 
15  per  cent  in  1915,  and  rapid  drop  from  1916  to  4  per  cent 
in  1918,  notwithstanding  the  great  increase  in  the  amount  of 
the  income  from  tobacco. 


By  the  time  that  this  country  nad  recovered  from  the 
industrial  depression  of  1893-1897,  the  production  and  con- 
smnption  of  tobacco  products  had  become  fairly  normal. 
The  Commissioner  of  Internal  Kevenue  reports  that  the 
average  yearly  number  of  large  cigars  made  in  1899-1901 
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was  about  5,500,000,000  and  that  the  number  had  increased 
to  the  yearly  average  of  7,200,000,000  for  1916-1918,  or  30 
per  cent.  Corresponding  figures  for  small  cigars,  including 
cheroots,  are  669,500,000  made  in  the  average  of  1899-1901 
and  900,100,000  in  the  average  of  1916-1918,  an  increase  of 
35  per  cent  Exports  of  cigars  and  cheroots  reached  the 
number  of  about  2,400,000  in  the  year  ending  with  June, 

1917,  15,000,000  in  1918,  and  83,100,000  in  1919. 

Large  cigarettes  are  not  made  in  any  great  numbers,  rela- 
tively speaking,  and  the  average  product  of  1899-1901  was 
4,100,000,  while  that  of  1916-1918  was  23,500.000,  or  469 
per  cent  greater. 

The  most  outstanding  fact  in  the  tobacco  industry  is  the 
production  of  small  cigarettes.  The  average  number  made 
in  1899-1901  was  3,200,000,000,  and  a  number  that  reaches 
a  billion  seems  large,  but  in  1916-1918  the  average  produc- 
tion of  small  cigarettes  was  32,800,000,000,  a  gain  of  913 
per  cent  in  17  years.  In  1918  the  number  rose  to  37,900,- 
000,000.  It  is  true  that  billions  of  these  cigarettes  were 
exported  in  the  war  years,  the  number  for  the  year  ending 
with  June,  1917,  being  about  6,500,000,000 ;  for  1918,  about 
9,100,000,000;  and  for  1919,  about  13,600,000,000.  Still  the 
number  remaining  for  domestic  consumption  averaged  about 
23,100,000,000  in  the  three  years,  and  the  consumption  by 
the  military  and  naval  forces  of  the  United  States,  wherever 
situated,  is  almost  entirely  treated  as  "  domestic." 

In  weight  of  product,  smoking  tobacco  by  far  leads  every 
other  product.  For  1899-1901,  the  average  was  105,400,000 
pounds,  and  in  1916-1917  the  quantity  had  grown  to  241,- 
700,000  pounds,  a  gain  of  129  per  cent.  Plug  tobacco  is  next 
in  weight  below  smoking  tobacco,  and  averaged  170,700,000 
pounds  in  1899-1901  and  172,500,000  pounds  in  1916-1917, 
only  a  little  more  than  in  the  earlier  years.  Before  1917, 
cigars  exceeded  cigarettes  in  quantity  of  leaf  tobacco  used 
in  their  manufacture,  and  the  excess  was  great  imtil  the  ■ 
World  War  was  well  advanced.  In  1917,  cigarettes  passed 
cigars  in  tiiis  respect,  and  held  the  lead  in  1918. 

In  quantity  of  product,  snuff  now  follows  below  cigars, 
The  average  production  of  15,300,000  pounds  of  snuff  in 
1899-1901  grew  to  34,900,000  pounds  as  the  average  of  1916- 

1918,  a  gain  of  127  per  cent,  a  conspicuous  fact  for  such  a 
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product.  It  is  not  exported.  Tobacco  twist  has  been  a 
larm  product  from  early  times,  and  as  a  factory  product  it 
has  increased  to  an  average  of  15,600,000  pounds  for  1916-17, 
Fine  cut  tobacco,  used  mostly  for  chewing,  has  long  been 
about  stationary  in  quantity  of  product,  with  a  yearly  range 
from  about  10,000,000  to  12,000,000  pounds. 

In  making  brief  references  to  the  proportions  and  growth 
of  the  tobacco  manufacturing  industry,  it  may  be  mentioned 
that  during  the  15  years  from  the  census  for  1899  to  that  for 
1914,  the  capital  of  this  industry  increased  from  about  $112,- 
000,000  to  $304,000,000,  or  172  per  cent,  establishments  with 
products  for  the  year  valued  at  less  than  $500  being  ex- 
cluded. The  average  number  of  wage  earners  increased 
from  133,000  to  179,000,  or  35  per  cent;  the  wages  paid  dur- 
ing the  year  from  $48,000,000  to  $78,000,000,  or  62  per  cent; 
and  the  gross  value  of  products  from  $264,000,000  to  $490,- 
000,000,  or  86  per  cent 
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By  John  L.  Cobus,  Jr., 
Forest  Service. 

THE  old  frontier  has  gone,  never  to  return.  Over  west- 
bound trails,  where  once  the  sweating  mule  teams  of  the 
emigrants  plodded  slowly  along,  high-powered  touring  cars 
now  poke  their  fastidious  noses ;  over  high  mountain  passes 
that  the  weary  pack  mules  of  liardy  trapper  or  prospector 
climhed  with  such  difficulty,  the  ubiquitous  "  flivver  "  chugs 
cheerfully  across  the  range.  The  last  frontier  is  no  more. 
The  bad  men  of  the  cow  towns  and  mining  camps  have 
doffed  their  "  chaps '  and  donned  overalls.  They  have  put 
away  their  six-shooters  and  carry  monkey  wrenches  instead. 
No  longer  does  the  talk  concern  mavericks  and  steers  and 
roundups  and  outlaw  horses,  but  rather  spark  plugs,  cut- 
outs, cylinder  oil,  and  gas. 

In  the  National  Forests,  which  include  much  of  the 
wildest  mountain  country  of  the  West  where  the  last  fron- 
tier made  its  final  stand,  good  roads  are  on  the  way,  where 
they  have  not  actually  arrived,  and  their  coming  will  make 
life  easier  for  tliousands  of  people  in  the  little,  isolated  set- 
tlements which  have  heretofore  been  cut  off  from  communi- 
cation with  the  outside  world. 
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Travel  has  always  been  slow  and  tedious  in  those  moun- 
tains. When  the  Forest  Service  took  over  the  administra- 
tion of  the  National  Forests  in  1905  the  biggest  handicap 
with  which  it  had  to  contend  was  the  difficulty  of  getting 
around  in  the  great  areas  that  had  been  placed  in  its  care. 
Many  of  the  Forest  boundaries  extended  down  to  the  open 
country  of  the  foothills;  at  places  the  settlements  followed 
arable  valleys  back  intt>  the  mountains.  A  few  long-trav- 
eled roads  picked  their  tortuous  way  through  low  passes 
across  the  ranges;  occasional  trails,  blazed  by  stockmen  or 
prospectors,  led  back  to  high  range  camps  or  lonely  mining 
claims.  Large  sections  of  the  Forest  country  had  not  been 
mapped,  and  much  of  it  had  been  explored  only  by  wander- 
ing trappers  or  prospectors,  who  had  followed  weU-wom 
game  trails,  and  left  only  an  occasional  blaze  to  mark  the 
way  they  had  gone.  Except  in  the  more  sparsely  timbered 
country,  all  travel  off  the  well-beaten  ways  was  by  foot  or 
saddle  horse,  and  communication  between  outlying  settle- 
ments was  slow  and  uncertain. 

As  a  result  of  this  difficulty  of  travel  the  whole  work  of 
the  Forest  Service  was  retarded.  Because  there  were  no 
roads  or  trails  oyer  which  men  and  supplies  could  be  trans- 
ported to  fight  them,  Forest  fires  often  burned  unopposed 
for  days,  or  even  weeks,  and  destroyed  millions  of  feet  of 
timber.  Administration  of  the  Forests  was  rendered  diffi- 
cult because  the  rangers  and  other  forest  officers  often  had 
to  travel  long  distances  over  roundabout  routes  to  attend 
to  trivial  routine  matters.  The  high  cost  of  packing  sup- 
plies to  crews  at  work  in  remote  places  on  the  Forests  ate 
heavily  into  the  available  money,  and  the  slowness  and  un- 
certainty of  travel  and  communication  were  a  never-ending 
cause  of  delay  and  annoyance. 

It  required  no  master  mind  to  decide  that  the  opening  up 
of  ways  of  travel  and  communication  was  the  prime  essen- 
tial for  a  successful,  businesslike  administration  of  the 
Forests.  Construction  of  trails  was  one  of  the  first  activi- 
ties inaugurated,  and  even  with  the  limited  fund^  available 
for  the  work,  each  year  saw  new  projects  gradually  built 
up  along  important  valleys  and  across  high  mountains  into 
places  that  had  never  been  trod  by  shod  horse  before. 
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It  was  soon  i-ealized,  however,  that  trails  are  a  makeshift 
which  will  serve  only  so  long  as  the  volume  of  traffic  is  rel- 
atively light.  With  the  growth  of  business  on  the  Forests, 
the  rapid  settlement  of  the  agricultural  lands  within  and 
adjacent  to  them,  the  desire  of  the  settlers  for  better  living 
conditions,  and  the  advent  of  the  automobile  there  arose  an 
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live  under  primitive  conditions.  Roads  over  which  to  market 
the  products  of  their  farms  and  their  mines  are  the  first 
essential— roads  of  any  sort,  to  begin  with,  but  better  and 
better  roads  to  meet  the  increasing  traESc  as  time  goes  on. 

Distances,  like  everything  else,  are  everlastingly  big  in 
the  West.  The  cost  of  even  plain  dirt  roads  in  easy  coun- 
try is  sure  to  run  high,  and  where  construction  is  difficult, 
as  it  usually  is,  road  building  is  an  expensive  undertaking. 
In  most  cases  the  counties  in  which  the  little,  isolated  com- 
munities are  located  are  sparsely  settled  aind  consequently 
hard  up  at  best;  and  added  to  this  is  the  fact  that  many 
of  them  have  a  large  percentage  of  their  area  included  in 
National  Forests  or  other  reservations  on  which  no  taxes 
can  be  levied.  Not  unnaturally,  therefore,  these  counties 
look  to  the  Government  for  assistance  in  the  construction  of 
the  needed  roads. 

The  justice  of  their  claims  was  recognized  and  in  order 
to  compensate  them  for  the  loss  of  tfxes  on  Govenmient 
lands  Congress  provided  that  25  per  cent  of  all  receipts 
from  the  National  Forests  should  be  returned  to  the  coun- 
ties. As  a  further  help,  provision  was  made  that  an  addi- 
tional 10  per  cent  of  the  receipts  diould  be  spent  for  roads 
and  trails  within  the  Forests,  and  the  funds  from  these 
sources  proving  inadequate  to  meet  the  constantly  increasing 
need,  $10,000,000,  available  at  the  rate  of  a  million  a  year, 
was  appropriated  by  section  8  of  the  Federal  aid  road  act 
in  1916.  Finally  in  February,  1919,  section  8  of  the  Post 
Office  act  made  available  $3,000,000  a  year  for  the  fiscal 
years  1919, 1920,  and  1921. 

With  the  money  provided  for  road  building  there  was  no 
trouble  in  finding  worthy  projects  upon  which  to  spend  it. 
Not  only  was  there  need  for  new  roads  into  undeveloped 
territory,  but  also  for  repairs  and  relocation  of  existing 
roads,  many  of  which  had  been  used  since  pioneer  days. 
There  was  so  much  work  to  be  done  that  the  decision  as  to 
which  projects  should  be  undertaken  was  not  easy.  Each 
community  contended  that  its  needs  were  paramount.  Each 
advanced  supposedly  unanswerable  reasons  why  its  own 
project  should  be  built  without  delay.  Certain  projects  of 
obviously  great  importance  were  selected  and  considerable 
construction  done  from  1913  to  1916. 
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In  the  latter  ^ear,  when  the  money  under  section  8  of  the 
Federal  aid  road  act  was  made  available,  the  necessity  of 
taking  a  long  look  ahead  to  determine  the  ultimate  road 


Tiavel  Has  Alnaya  Been  Difficult  In  tbe  Mountains  ot  the  West. 

needs  of  the  Forests  became  apparent.  Steps  were  conse- 
quently taken  to  work  out  a  plan  of  road  development  for 
each  Forest  which  would  look  to  the  construction,  in  the 
order  of  their  relative  importance,  of  all  the  roads  needed 


^aovGoOt^lc 


182     Yearbook  of  the  Department  of  Affnculture,  1919. 

during  the  next  10  years.  These  plans  have  been  completed 
and  are  brought  up  to  date  each  year.  Studies  are  made 
of  the  need  and  importance  of  each  project,  as  shown  by 
the  effect  it  will  have  upon  the  opening  up  of  the  National 
Forests  and  the  development  of  the  near-by  conununitics. 

In  order  to  obtain  the  maximum  results,  cooperation  on 
the  part  of  the  State  or  county  is  ordinarily  required,  but 
may  be  waived  in  exceptional  cases.  Such  cooperation  is 
usually  made  in  money,  but  in  many  localities  where  ready 
cash  is  scarce  the  settlers  often  find  it  easier  to  give  their 
work  or  that  of  their  teams  for  a  specified  period. 

All  projects  to  be  undertaken  are  selected  and  arrange- 
ments made  for  their  financing  by  the  Forest  Service.    Most 
of  the  larger  projects  are  constructed  under  the  supervision 
of  the  Bureau  of  Public  Boads.     On  the  smaller  projects  the  - 
entire  work  is  carried  out  by  the  Forest  Service. 

There  is  an  endless  variety  in  the  roads  under  construction 
and  those  to  be  built.  They  vary  all  the  way  from  shooting 
out  a  rocky  point  in  some  well  traveled  route  to  the  con- 
struction of  70-odd  miles  of  new  road.  On  some  of  them, 
in  the  more  sparsely  timbered  parts  of  the  Southwest,  con- 
struction wiU  be  largely  a  matter  of  ditching  and  crown- 
ing; on  others,  in  the  Northwest,  clearing  the  right  of  way 
alone  is  in  itself  a  big  job;  and  on  still  others  the  road  must 
be  blasted  out  of  solid  rock,  and  progress  must  be  counted 
almost  in  inches.  There  are  roads  through  splendid  open 
stands  of  pine  that  follow  long  tangents;  there  are  others 
which  wind  in  and  out  of  narrow  canyons,  across  wind-swept 
ridges,  and  along  the  foot  of  towering  cliffs  to  gain  some 
distant  pass. 

The  needs  which  these  roads  will  meet  are  as  varied  as  the 
character  of  the  country  they  traverse.  Some,  like  the 
Yaak  Valley  Project  in  the  Kootenai  National  Forest  in 
Montana,  will  connect  outlying  settlements,  until  now  de- 
pendent upon  a  narrow  trail,  with  their  supply  points  and 
markets.  Others,  like  the  Trinity  River  and  Klamath  River 
roads  in  California,' will  form  links  in  through  routes  at 
the  same  time  that  they  give  scattered  ranches  an  outlet  for 
their  products.  The  Bitterroot-Bighole  road  in  Montana 
connects  two  prosperous  communities,  each  particularly 
adapted  to  certain  kinds  of  agriculture  and  each  needing  the 
products  of  the  other,  which  are  separated  by  high  mountains. 
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±.  A  new  Bosd  Along  an  Old  Route,  Blewett  Pau  Project,  Wasblugton. 

B.  A  Shady  Naok  on  a  Forest  Road. 

C.  A  Camp  Id  the  Uearl  ot  the  HilU. 
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The  first  year  this  project  was  completed  more  than  500,000 
pounds  of  fruit  aloiie  was  hauled  from  the  Bitterroot  Valley 
into  the  Bighole  country. 

Practically  all  of  the  roads  ■will  open  up  to  tourists  large 
sections  which  have  heretofore  been  inaccessible  to  motor 
travel.  Some  roads  are  being  built  primarily  to  enable  the 
public  to  see  and  enjoy  the  beauties  of  the  mountain  forests. 
The  Laguna  Project  in  California  was  constructed  solely  for 
the  purpose  of  opening  an  attractive  area  in  the  Laguna 
Mountains  to  residents  of  the  Imperial  Valley,  where  during 
the  summer  months  the  heat  is  well-nigh  unendurable.  The 
Mount  Hood  Loop  in  Oregon  and  the  Ketchum-Clayton  road 
in  Idaho  will  each  allow  vacation  seekers  to  motor  into  sec- 
tions where  the  beauty  and  grandeur  of  the  mountains 
beggar  all  description. 

Many  of  the  roads  follow  long-traveled  routes  or  have 
a  close  association  with  local  history.  The  Fourth  of  July 
Canyon  road  follows  the  route  chosen  by  Capt.  John  Mullan 
on  his  expedition  from  Fort  Walla  Walla  to  Fort  Benton, 
then  the  head  of  navigation  on  the  Missouri  River.  The 
white  pine  tree  on  which  he  carved  the  date — July  4,  1861 — 
on  which  he  chose  the  route,  is  still  to  be  seen  a  short  distance 
to  the  side  of  the  new  road  which  has  replaced  the  original 
way.  The  blaze  and  the  lettering  are  as  distinct  as  on  the 
day  they  were  made. 

Over  the  route  of  the  Bitterroot-Bighole  road,  already 
mentioned,  Chief  Joseph  led  his  band  of  valiant  Nez  Perces 
in  his  endeavor  to  avoid  a  battle  with  the  whites.  At  the 
Bighole  battlefield,  to  which  this  road  leads,  he  was  over- 
taken and  attacked  by  the  regular  troops  and  a  few  volun- 
teers. After  the  surprise  of  the  first  attack,  however,  the 
whites  were  outgeneraled  by  the  wily  chief,  and  after  heavy 
losses  were  driven  into  a  small  gulch  and  surrounded.  They 
were  saved  fi-om  annihilation  only  by  the  coming  of  the 
night.  Tlie  Nez  Perces,  who  were  anxious  to  avoid  further 
fighting,  slipped  away  under  cover  of  darkness  and  began 
what  is  considered  one  of  the  ablest  retreats  in  military 
history,  for  the  pursuit  was  taken  up  a  few  days  later  by 
fresh  troops.  Kncnmbered  though  they  were  with  wquaws, 
papooses,  and  household  goods,  Joseph'H  superb  leadership 
enabled  the  Indians  to  lead  troops  under  General  Miles  a 
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chaie  that  strtulieJ  over  hundreds  of  miWs  »iid  that  coded 
'jI.'.j  when  the  Indians  had  ahiiojt  reached  the  Canadian  line. 
TLe  tliftrjc-SpricErerville  road  in  .\rizi~n*  penetrates  the 
farorlte   haiuits   of  Geronimo   and   hi:?  hand  of   Apadies, 
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A  Formt  Service  Travelers'  Registry  Bootb. 

Tbe  -'  Fourlh  of  Jul;  Tree,"  Marked  by  Capt.  Jobn  Mullan.  July  4. 1861. 
"  Flabfrmao'E  Luck  "  od  a  National  Forest. 

who  brought  terror  to  the  countryside  a  comparatively  few 
years  ago. 

And  so  the  list  might  he  lengthened  indefinitely,  for  there 
is  romance  in  these  Forest  roads — the  romance  of  the  trapper, 
prospector,  Indian  fighter,  cowboy,  and  emigrant.  For  each 
has  trod  the  routes  that  these  roads  follow ;  each  has  done  the 
part  which  fate  assigned  to  him  and  then  passed  on;  each 
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has  made  it  easier  for  the  man  who  came  behind,  until  for 
many  years  there  has  been  no  part  of  our  West  where  men 
may  not  go  with  safety. 

Not  that  the  winning  of  the  great  mountain  region  is 
complete.  What  has  been  done  toward  building  roads  into 
the  National  Forests  is  hardly  a  beginning  of  wliat  is  needed 
to  make  these  great  public  properties  play  their  full  part 
in  the  Nation's  life.  The  roads  that  have  been  built  and 
those  for  which  funds  are  in  sight  are  only  a  first  step. 
Many  years  must  pass  before  there  is  an  open  road  through 
all  the  Forests.    But  a  start  has  been  made ;  the  work  goes  on. 

The  old  West  has  gone,  never  to  return.  The  last  frontier 
has  passed.  New  roads  stretch  up  the  valleys  and  across 
(he  passes.  At  night  perhaps  the  ghosts  of  Lewis  and  Clark, 
Carson,  Bridger,  Fremont,  and  all  the  others  on  the  long 
list  of  pioneers  who  heard  the  whisper  and  "  crossed  the 
range  to  see,"  watch  powerful  motor  cars  speed  along  the 
same  routes  over  which  they  toiled  so  painfidly.  Do  they 
mourn  the  passing  of  the  last  frontier?  Not  they!  Sather 
they  say  to  each  other  "  I  told  you  so,"  for  they  were  empire 
builders,  those  old  pioneers,  and  with  the  coming  of  the 
open  load  through  the  Forests  they  see  the  completion  of 
the  winning  of  the  West  of  which  they  dreamed. 


D.qit.zeaOvGoOt^lc 


By  Alonzo  Ekgledebt  Taylor, 
AggiHant  to  the  Secretarv  of  Agriculture. 

MUCH  has  been  written  concerning  the  influence  of  de- 
preciation of  exchange  upon  the  manufacture  of  in- 
dustrial commodities  with  reference  to  domestic  consump- 
tion and  to  exportation.  To  the  extent  that  the  farmer  is 
engaged  in  productive  consumption,  the  influence  of  depre- 
ciation of  exchange  is  equally  obvious,  though  scarcely  sus- 
ceptible of  measurement.  But  the  agrarian  in  a  food-import- 
ing country,  under  circumstances  of  pronounced  depreciation 
of  currency,  is  placed  in  a  situation  of  particular  unstability. 
Agriculture  in  most  countries  of  Europe  has  been  operated 
collect ivistically  for  four  years.  The  peasant  has  not  been  a 
free  agent.  To  a  greater  or  lesser  extent  he  has  been  com- 
pelled to  follow  an  official  program.  The  acreage  he  was 
to  cultivate  and  the  division  of  this  acreage  among  the  dif- 
ferent crops  were  prescribed.  In  particular,  the  acreage  to 
be  devoted  to  grains,  potatoes,  and  sugar  beets  was  marked 
out  by  program.  The  number  of  domesticated  animals 
that  the  peasant  could  keep,  the  degree  of  breeding,  and  the 
number  that  should  be  killed  each  year  were  regulated  by 
.  enactment.  The  disposition  of  the  produce,  both  plant  and 
animal,  was  under  strict  supervision,  including  the  food  of 
the  peasant's  own  family.  Prices  were  fixed  for  most  of  the 
products  of  the  soil  and  of  the  dairy  and  animal  husbandry. 
And  in  many  countries  the  articles  required  by  the  agricul- 
turist— seed,  machiner},  fertilizer,  containers,  and  fuels — 
were  priced  by  regulation.  In  short,  agriculture  was  col- 
lectivistically  operated  except  for  the  risks,  which  were  left 
to  the  farmer.  It  was  necessary  to  set  prices  high  in  order 
to  secure  production,   with  the  result  that  everywhere  in 
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Europe  agriculture  has  been  unusually  profitable  during  the 
war.  In  addition  to  this,  the  European  peasant  has  been 
more  successful  in  escaping  taxation  than  the  industrial  pro- 
ducer; and  in  every  country  it  has  been  possible  for  him  to 
indulge  in  illicit  trade,  with  the  result  of  further  increment 
in  income.  As  against  this,  the  period  of  reconstruction  has 
placed  the  European  peasant  in  a  dilemma,  the  outcome  of 
which  neither  he  nor  the  governing  authorities  can  foresee. 
Illustrations  for  France  and  Germany  will  make  the  situa- 
tion clear. 

The  fixed  price  for  wheat  for  the  grower  for  the  crop  of 
1919  in  France  was  75  francs  per  quintal.  The  offer  of  this 
high  price  had  the  result  of  a  relatively  good  acreage,  but  the 
yield  was  low  on  account  of  unfavorable  weather.  The 
amount  of  wheat  available  for  consumption  during  the  year 
is  in  the  neighborhood  of  4,500,000  tons.  This  is  sold  to  the 
miller  for  55  francs  per  quintal.  This  20  franca  has  consti- 
tuted an  indirect  subsidy  of  bread  which  if  applied  to  the 
entire  crop  would  have  represented  900,000,000  francs. 
France  needs  to  import  in  the  neighborhood  of  two  and  a 
half  million  tons  of  wheat  if  ^e  is  to  maintain  anything  like 
the  prewar  consumption  of  bread.  Seven  million  tons  of 
wheat  must  be  considered  a  modest  intake  for  the  French 
people  when  the  relative  scarcity  of  other  foodstuffs  is  con- 
sidered. With  the  franc  worth  9  cents  in  international 
trade,  the  bushel  of  wheat  in  New  York  will  cost  the  French 
buyer,  in  terms  of  dollar  credits,  27  francs,  or  99  francs  per 
quintal.  The  cheapest  freight  rate  available  to  the  French 
importer,  who  must  charter  a  foreign  bottom,  is  a  little  over 
a  shilling  a  bushel.  Since  he  must  purchase  this  carriage 
with  the  depreciated  franc,  transportation  of  the  quintal  - 
from  New  York  to  a  French  port  will  cost  him  in  the  neigh- 
borhood of  11  francs,  bringing  the  total  cost  of  the  wheat  up 
to  110  francs  per  quintal.  This  wheat  is  also  sold  to  a  miller  ' 
at  55  francs  per  quintal.  The  state  subsidy  on  the  imported 
wheat  would  amount  to  1,375,000,000  francs.  If  this  pro- 
gram had  been  carried  out,  the  national  bread  subsidy  of 
France  during  the  crop  year  1919  would  have  reached 
the  appalling  figure  of  2,275,000,000  francs,  corresponding 
to  practically  55  francs  per  capita.  Fortunately  for  the 
future  of  France,  it  was  decided  in  January,  1919,  that  tha 
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miller  must  pay  to  the  government  the  full  cost  of  the  wheat, 
Trhether  domestic  or  unported,  and  the  cost  of  bread  must 
rise  in  proportion. 

Germany  furnishes  the  second  illustration.  The  fixed 
price  for  wheat  of  the  crop  of  1919  was  830  marks  per  metric 
ton,  which  with  premiums  for  early  thrashing  was  expected 
to  bring  the  mean  price  to  about  360  marks.  Kje  was  priced 
a  little  lower.  The  crop  of  wheat  and  rye  is  supposed  to 
yield  a  millable  supply  of  9,000,000  tons,  sold  to  the  mills  at 
cost.  There  is  a  bread  subsidy  in  Germany,  but  it  is  applied 
to  the  cost  of  the  finished  bread,  as  in  England,  and  not  to  the 
wheat  on  its  way  to  the  mill.  Germany  requires  2,000,000 
tons  of  wheat.  If  she  were  to  purchase  this  wheat  in  Kew 
York  with  dollar  credits,  secured  through  forced  sale  of 
German  marks  at  2  cents,  the  wheat  would  cost  4,400  marks 
per  ton.  She  must  also  purchase  ocean  carriage  at  2  cents 
per  mark;  so  that  with  transportation  added  the  ton  of  wheat 
would  cost  her  in  Hamburg  in  the  neighborhood  of  5,000 
marks.  Xow  as  a  matter  of  fact  the  food  controller  is  not 
securing  the  wlraat  from  the  peasants  for  360  marks;  he  is 
paying  all  the  way  from  700  to  1,000  marks  per  ton,  because 
the  peasant  also  figures  on  the  depreciated  mai^,  and  the 
government  is  not  in'  position  to  coerce  the  peasant  into  de- 
livery  of  the  grain  at  the  price  in  marks  fixed  before  the 
armistice.  But  at  a  thousand  marks  per  ton  for  domestic 
wheat  the  imported  wheat  is  still  6  times  as  expensive  as 
the  domestic  grain. 

I  have  selected  American  wheat  as  the  illustration,  assum- 
ing the  price  to  be  identical  with  the  world  price.  As  a  mat- 
ter of  fact,  when  the  freight  rates  are  equalized  for  the 
different  parts  of  the  world  concerned,  the  distant  wheat- 
exporting  nations  can  lay  down  wheat  in  the  world  market 
for  something  like  10  cents  a  bushel  below  the  figure  result- 
ing from  the  fixed  price  to  the  American  grower. 

A  wide  difference  in  price  betweffli  imported  and  domestic 
wheats  creates  for  the  government  of  the  country  concerned 
urgent,  delicate,  and  precarious  problems  in  the  direction 
of  both  consumer  and  producer.  If  the  imported  wheat  is 
sold  at  its  cost  price,  it  is  beyond  the  reach  of  the  poorer  or 
even  middle  classes.  If  it  is  sold  at  the  price  of  domestic 
wheat,  this  necessitates  a  huge  subsidy  in  the  form  of  paper 
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money  that  prospectively  will  on©  day  haw  to  be  redeemed 
at  a  much  higher  rate.  Printing  paper  money  to  make  food 
less  dear  for  more  or  less  unemployed  masses  represents  an 
appalling  violation  of  the  first  principles  of  economics  in 
the  administration  of  national  fiscal  affairs.  But  the  gov- 
emment  may  not  be  strong  enough  to  resist  the  economically 
evil  temptation.  One  must  fuUy  evaluate  the  urgency  of 
such  a  situation  in  order  justly  to  appi^iate,  and  not  con- 
donn  thou^  not  condone,  the  frantic  efforts  now  being  made 
by  Europeans  to  purdiase  wheat  on  credit.  Taking  the  ar- 
bitrary import  figure  of  14,000,000  tons  of  wheat,  that  before 
the  war  cost  Europe  approzimatdy  $600,000,000,  this  could, 
during  the  month  of  January,  have  beai  purchased  for  use 
in  EiUTope  in  terms  of  gold  for  about  $l,!tOO,000,000.  But 
in  terms  of  depreciated  currency,  in  the  amounts  required 
by  each  importing  nation  and  calculated  at  the  current  rates 
of  exchange  of  that  month,  the  cost  would  have  been  over 
$4,000,000,000,  in  terms  of  par.  From  the  point  of  view  of 
the  consuming  population,  comparison  of  tlie  three  figures 
(600-1500-4000)  illustrates  that  the  problem  is  for  the  gov- 
ernment concerned  crucial  and  critical. 

From  the  standpoint  of  the  wheat  grower  in  the  import- 
ing country,  however,  the  problem  is  just  as  critical,  though 
not  so  crucial  in  the  immediate  sense.  The  government  con- 
cerned must  decide  between  fixing  a  price  for  the  new  crop 
of  wheat  and  setting  the  market  free.  If  the  market  is  s^ 
free,  the  price  of  home-grown  wheat  in  the  particular  country 
will  tend  to  rise  to  the  price  of  foreign  wheat.  If  a  fixed 
price  is  to  be  established,  this  must  be  such  as  to  convince  the 
peasant  that  it  will  offer  an  adequate  remuneration  in  view 
of  the  high  prices  that  he  must  pay  for  everything  on  ac- 
count of  inflation  of  currency.  The  largest  acreage  would 
probably  be  obtained  by  setting  the  market  free.  To  what 
extent,  if  at  all,  the  price  of  home-grown  wheat  would  be 
higher  with  a  free  market  than  in  the  case  of  a  fixed  price, 
if  that  price  were  high  enough  to  insure  anything  like  the 
same  acreage,  is  something  that  no  one  in  Europe  wUl  ven- 
ture to  answer.  Yet  an  answer  must  be  attempted  and  a 
policy  defined  in  one  direction  or  another. 

For  the  government  concerned  Uie  problem  centers  about 
three  facts : 
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(1)  The  depreciation  of  currency,  to  which  the  price  of 
the  imported  article  is  directly  (or  more  than  direcU;)  pro- 
portional. 

(2)  The  elevated  prices  of  domestic  commodities. 

(3)  The  wage  level  of  the  workers. 

Now  while  the  price  level  of  a  domestic  article  tends  to 
rise  whenever  the  imported  article  appears  in  the  market, 
it  can  not  in  fact  attain  the  level  of  the  price  of  the  im- 
ported article  when  the  depreciation  of  exchange  is  pro- 
found. On  the  other  hand,  the  sympathetic  rise  in  the  price 
of  the  domestic  article  toward  the  level  of  the  imported  aiti- 
de  will  still  be  very  marked  when  considered  in  connection 
with  the  buying  power  of  the  mass  of  consumers.  The  wage 
curve  in  continental  Europe  has  lagged  far  behind  the  curve 
of  cost  of  commodities,  for  the  simple  reason  that  unemploy- 
tnent  is  widely  prevalent,  owing  to  palsy  of  industry,  dis- 
organization of  transport,  lethargy  in  the  working  classes, 
and  timidity  among  entrepreneurs. 

Naturally  the  standard  of  living  has  fallen  greatly,  in 
many  countries  to  such  an  extent  that  the  death  rate  has 
risen.  It  is  a  fair  statement  to  make  for  Germany  in  De- 
cember, 191d,  that  wages  were  2  or  3  times  the  prewar  level, 
domestic  commodities  (except  where  subsidized)  5  times  the 
prewar  level,  and  foreign  commodities  when  purchased  at 
current  rates  20  times  the  prewar  figure.  In  the  summer  of 
1919  in  Vienna  the  writer  saw  imported  flour  advertised  for 
sale  in  a  shop  window  at  what  amounted  to  62  times  the  pre- 
war price  of  Austrian  flour !  Accepting  the  figures  stated  for 
Germany  as  the  basis  of  discussion,  if  the  German  peasant 
could  sell  his  wheat  for  5  times  the  prewar  price  and  pay 
not  over  3  times  the  prewar  price  for  labor  and  not  more 
than  S  times  the  prewar  price  for  the  ordinary  commodities, 
including  machinery  and  fertilizer,  it  would  seem  as  though 
such  a  fixed  price  ought  to  be  regarded  as  sufficient.  But  on 
the  one  hand,  the  peasant  fears  that  he  will  sell  at  a  time 
when  the  mark  is  worth  less  than  it  is  now;  and  on  the  other 
hand  he  sees  no  reason  why  his  wheat  should  be  priced  so 
much  below  that  of  imported  wheat  The  German  peasant, 
of  course,  does  not  understand  the  operations  of  interna- 
tional exchange.  He  merely  compares  the  two  prices  and  is 
dissatisfied.    When  in  the  summer  of  1919  German  bacon  sold 
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in  the  shope  for  60  cents  while  American  bacon  sold  for  $2.80 
(par  prices)  the  most  violent  dissatisfaction  was  provoked 
in  the  peasant.  The  natural  temptation  of  the  peasant  to 
sell  his  produce  through  illicit  traffic  is  greatly  exaggerated 
by  wide  contrast  between  the  sales  price  of  domestic  and 
imported  foodstuffs.  Striking  contrasts  in  prices  tend  every- 
where to  social  unrest. 

But  this  is  not  alL  The  situation  presents  one  furt^r  un- 
fortunate angle.  Tlie  peasant  has  reached  the  point  in  con- 
tinental Europe  when  price  in  terms  of  currency  holds  for 
him  a  steadily  dimini^ing  interest,  because  he  can  do  so 
little  with  the  currency  after  he  gets  it.  Wliat  the  peasant 
wants  is  commodities,  not  money.  In  the  present  Boumania 
uid  in  the  Kingdom  of  the  Serbs,  Croats,  and  Slovenes  ate 
2,000,000  tons  of  wheat  that  coold  be  regarded  as  exportable 
surplus  if  market  conditions  were  normal  These  peasants 
do  not  wish  lei  or  dinar  or  crown,  or  even  lire  or  franc ;  they 
wish  shoes,  clothing,  hardware,  corrugated  iron,  agriculture 
madiinery,  cloth,  harness,  and  ot^er  conmiodities  essential  to 
their  work  and  existence.  This  is  more  or  less  true  of  every 
nation  in  Europe  except  the  United  Kingdom,  Scandinavia, 
Holland,  Switzerland,  and  Spain,  tiiough  of  course  in  France 
and  Italy  to  a  much  less  extent  true  than  in  Germany  or 
Poland.  But  it  is  everywhere  a  fact  that  the  peasant  mea- 
sures money  by  t^e  facilities  of  his  local  market ;  he  estimates 
price  by  what  he  can  buy  in  the  local  market.  In  the  ab- 
sence of  commodities  price  has  little  attraction.  The  peasant 
knoT^  tliere  is  no  use  in  hoarding  paper  money ;  and  he  is 
also  beginning  to  realize  that  for  the  immediate  present  there 
would  not  be  much  more  use  in  hoarding  gold.  Peasants  in 
Southern  Russia  have  been  known  to  refuse  gold  for  wheat 
and  insist  on  .commodities  instead,  simply  because  they 
realized  that  the  possession  of  commodities  was  a  source  of 
strength  and  the  possesssion  of  gold  a  source  of  weakness. 

These  factors  had  not  become  sufficiently  clear  at  the  time 
of  the  fall  planting  of  grain  in  Europe  in  1919  to  have 
exerted  a  positive  inSuence  upon  the  Government  or  the 
agrarian  classe&  But  they  are  exerting  a  positive  influence 
upon  program  and  performance  of  agriculture  at  the  time 
of  the  spring  planting  of  1920.     And  they  will  exert  a 
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still  greater  influence  at  the  time  of  the  planting  of  wheat 
and  rye  in  the  fall  of  1920. 

Inversely,  the  &ame  problem  confronts  the  producer  in  the 
exporting  nations.  If  the  wheat  growers  in  Canada,  the 
Argentine,  and  Australia,  whoee  markets  lie  largely  outside 
of  domestic  consumption  in  their  own  countries,  have  to  face 
selling  grain  to  distant  importing  nations  whose  currencies 
vary  from  10  to  40  per  cent  of  normal  buying  power,  they 
will  not  be  encouraged  to  plant  large  acreages.  If,  on  the 
other  hand,  they  believe  that  the  sale  of  the  exportable  sur- 
plus in  each  country  stands  a  good  chance  of  being  accom- 
plished through  the  extension  of  credits  so  that  the  import- 
ing nations  can  purchase  at  the  gold  price,  they  may  be 
tempted  to  plant  large  acreages.  And,  naturaUy,  the  domes- 
tic prices  in  these  countries  will  be  influenced  by  the  buying 
power  of  the  importing  nations  of  Europe.  There  is  no 
scarcity  of  commodities  in  the  wheat  exporting  countries; 
it  is  merely  a  question  of  price.  But  the  high  prices  of 
commodities  that  the  wheat  grower  must  purchase  make 
him  pause  when  he  considers  the  acreage  he  is  to  plant  to 
a  crop,  \Aia  largest  part  of  which  must  find  a  market  abroad 
under  conditions  rendered  so  unstable  by  depreciation  of 
currency  as  to  lie  outside  of  any  estimate  of  probability. 
In  the  final  analysis,  one  can  not  sell  unless  one  buys,  and 
this  holds  even  for  foodstuffs  essential  to  continued  exist- 
ence. And  the  farmer,  like  the  manufacturer,  may  reach 
the  place  where  he  must  decide  between  selling  on  credit 
and  contracting  his  plant 

Lastly,  the  grain  grower  in  Europe  and  in  the  grain- 
exporting  nations  of  the  world  is  faced  with  the  necessity  of 
return  to  the  normal  practices  of  agriculture.  Everywhere 
has  occurred  a  break  in  the  customary  rotation,  diversifica- 
tion has  not  been  maintained,  fertilizer  has  been  lacking,  and 
cultivation  has  been  inefficiently  done.  In  a  word,  during 
the  last  five  years  the  soil  has  been  exploited,  not  developed. 
A  return  to  the  development  of  the  soil  is  everywhere  the 
order  of  the  day.  But  correct  agriculture  is  one  thing  in 
a  normal  world,  where  returns  can  be  foreseen.  It  is  a 
totally  different  thing  in  an  abnormal  world,  where  the 
farmer  fears  that  correct  agricultural  practice  may  result 
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in  large  immediate  loss  or  at  least  in  failure  to  secure  large 
iinmedia4«  gain.  Correctly  analyzed,  the  situation  with  the 
producers  in  tiie  importing  nations  of  Europe  and  in  the 
exporting  nations  of  the  world  are  the  reverse  sides  of  the 
same  problems.  And  it  is  clear  that  until  the  agriculture 
of  Europe  can  become  normal  in  technique  and  economics, 
agrieulture  nowhere  in  tiie  world  will  be  normal  in  tech- 
nique or  economics. 
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-  in  building  up  large  herds 
of  domestic  animals  bid  fair  to  continue  even  under  nor- 
mal conditions.  Economic  facts  point  to  the  necessity  for 
continued  increased  production  of  me  at- producing  animals, 
and  farmora,  realizing  that  swine  growing  is  perhaps  the 
most  profitable  phase  of  live-stock  production,  have  given 
particular  attention  to  the  improvement  of  their  swine  herds. 
They  have  selected  for  breeding  purposes  a  better  quality  of 
stock,  in  point  of  prolificacy  and  marketable  variety.  They 
Iiave  been  quick  to  recognize  and  adopt  the  type  which  brings 
the  greatest  and  quickest  returns  for  money  invested,  and 
their  activities  in  that  respect  have  been  amply  rewarded. 
The  number  of  hogs  on  farms  of  the  country  January  1, 1919, 
totaled  75,587,000  according  to  the  Bureau  of  Crop  Estimates. 
At  an  average  valuation  of  $22.04  per  head,  by  the  same 
authority,  that  number  of  swine  represented  an  item  of  na- 
tional wealth  amounting  to  $1,665,837,480. 

An  industry  of  such  magnitude  imist  have  ample  protec- 
tion against  possible  losses  and  reverses.  As  a  national  asset 
it  calls  for  the  united  action  of  State  and  Federal  authorities 
in  the  adoption  of  means  for  safeguarding  the  in\'cstments 
and  interests  of  those  whose  revenues  are  derived  chiefly 
from  this  source  as  well  as  to  protect  the  food  supply  of  the 
general  public.     With  this  realization,  the  Department  of 


D.qit.zeaOvGoOt^lc 


198      Yearbook  of  the  Department  of  Agriculture,  1919. 

Agriculture  is  continuing  its  efforts  to  control  the  most  dan- 
gerous factor  in  swine  production — hog  cholera. 

With  the  available  funds  at  hand  assistance  has  been  ex- 
tended to  the  various  States  in  which  the  extent  of  hog  rais- 
ing justifies  the  expenditure.  In  return  it  is  expected  that 
State  authorities  will  endeavor  to  lend  a  full  measure  of  co- 
operation, at  least  in  matching  the  Federal  help  with  the 
same  amount  of  funds,  by  applying  quarantine  and  enforc- 
ing rules  and  regulations  necessary  to  restrict  the  movement 
of  infected  animals,  by  the  proper  disposal  of  hogs  dying 
from  cholera,  and  by  the  cleaning  and  disinfecting  of 
premises. 

LESS  HOG  CHOLERA  IN  SWINE  HABKETED. 

The  work  already  accomplished  in  the  reduction  of  losses 
from  cholera  and  the  placing  of  the  swine  industry  on  a  safe 
and  sound  basis  is  a  matter  of  record.  The  following  strik- 
ing fibres  show  the  number  of  hogs  found  affected  with  that 
disease  and  destroyed  as  unfit  for  food  at  the  various  slaugh- 
tering establishments  under  Federal  inspection  within  the 
last  five  years.  During  the  year  ended  June  30,  1914,  the 
period  of  the  last  heavy  outbreak  of  cholera,  116,107  hogs 
were  condemned  at  Federally  inspected  establishments 
throughout  the  country.  That  year  marked  the  beginning 
of  systematic  efforts  by  the  department,  in  cooperation  with 
State  authorities,  to  suppress  and  control  hog  cholera.  The 
following  year  the  number  of  hogs  found  at  these  centers  and 
condenmed  at  ante-mortem  and  post-mortem  inspections  on 
account  of  cholera  dropped  to  108,955,  For  the  fiscal  year 
1916  the  number  was  reduced  to  75,894 ;  in  1917  to  39,519 ;  in 
1918  to  24,721 ;  and  in  1919  to  26,316,  showing  a  reduction  of 
over  77  per  cent  in  the  five  years.  The  condemnations  in 
1919,  though  more  numerous  than  in  1918,  were  a  smaller 
percentage  of  the  hogs  slaughtered. 

As  stated  in  previous  publications,  the  ultimate  object  of 
the  work  is  the  complete  eradication  of  hog  cholera.  How- 
ever, many  factors  have  retarded  progress.  Errors  both  of 
omission  and  of  commission  have  impeded  efforts  to  eradicate 
the  disease  from  American  farms.  Tliat  outbreaks  have  been 
promptly  suppressed  and  controlled  generally  is  regarded 
as  encouraging,  considering  that  at  the  beginning  of  the 
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campaign  some  communities  had  but  a  scant  knowledge  of 
the  ways  in  which  the  infection  was  spread,  had  little 
conception  of  the  nature  of  the  ailment,  took  no  precau- 
tion to  avoid  exposure,  and  had  a  prejudice  against  the 
serum  treatment.  In  many  cases  even  distrust  of  the  activi- 
ties put  forward  was  evident.  These  handicaps  have  been 
overcome,  but  others  remain  to  be  met.  The  success  of  the 
work  depends  largely  on  the  measure  of  cooperation  ex- 
tended by  State  agencies,  live-stock  producers  and  dealers, 
and  practicing  veterinarians.  Among  the  problems  still  in- 
completely solved  and  which  need  special  attention  are:  The 
failure  or  relaxation  on  the  part  of  those  farmers  and  officials 
concerned  to  observe  prescribed  methods  to  prevent  the  in- 
troduction and  spread  of  infection ;  the  lack  of  restriction  in 
the  traffic  in  infected  animals;  the  improper  disposal  of  hogs 
having  died  of  cholera ;  the  aversion  on  the  part  of  owners 
of  infected  premises  to  clean  and  disinfect;  the  promiscuouis 
use  of  hog-cholera  virus  in  the  treatment  of  the  disease  by 
irresponsible  or  incompetent  individuals ;  and  the  sale,  pur- 
ehase,  and  transportation  of  cholera  hogs  by  uBScrupolous 
dealers.  All  these  things  will  have  to  be  met  either  by  laws, 
rules,  and  regulations  or  through  voluntary  action  based  on 
a  mutual  understanding  in  order  to  obtain  that  full  measure 
of  cooperation  essential  for  the  complete  extermination  of 
hog  cholera. 

GARBAGE  FEEDING  AND  STOCKER  HOGS. 

The  extensive  use  of  garbage  as  a  feed  for  hogs  and  the 
large  number  of  swine  being  shipped  back  to  farms  from 
public  stockyards  to  be  finished  for  market  have  been  sources 
of  much  difficulty  in  the  control  of  hog  cholera.  When 
the  feeding  of  garbage  is  carried  on  in  isolated  locations, 
'losses  from  cholera  have  not  been  very  extensive,  especially 
when  the  lots  were  well  fenced  and  the  animals  had  received 
the  immimizing  treatment.  All  such  places,  however,  are 
considered  infected  centers,  and  farmers  and  swine  owners 
in  the  vicinity  should  be  on  guard  to  prevmt  infection  be- 
ing introduced  from  those  sources  to  their  premises.  To 
safeguard  against  possible  losses,  herds  of  hogs  on  farms 
within  a  certain  radius — usually  about  5  miles — should  be 
kept  immunized  against  cholera  at  all  timea    Under  this 
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method  of  hog  feeding,  however,  much  trouble  has  developed 
^om  individuals  who  have  undertaken  to  raise  hogs  on  a 
small  scale  on  a  portion  of  a  farm  or  in  suburban  sections. 
Such  efforts  have  been  made  without  proper  equipment  and 
the  hogs  fed  were  not  immunized.  The  results  have  been, 
in  many  instances,  the  loss  of  animals,  tlie  creating  of  infec- 
tion centers,  and  the  spread  of  cholera.  When  fed  to  swine 
not  given  the  cholera-preventive  treatment,  garbage  should 
first  be  thoroughly  cooked,  for  the  reason  that  pork  trim- 
mings in  the  garbage  may  carry  hog-cholera  virus,  though 
there  are  certain  drawbacks,  from  the  standpoint  of  nourish- 
ment, when  ordinary  mixed  garbage  is  cooked.  Simultane- 
ous inoculation  to  make  the  animals  immune  to  cholera,  there- 
fore, is  advised  as  the  best  protection  for  garbage-fed  swine. 
The  practice  of  shipping  feeder  hogs  back  to  the  farms 
ft-om  public  stockyards  has  been  another  source  of  anxiety 
to  those  engaged  in  controlling  hog  cholera.  Although  such 
animals  receive  the  preventive  treatment  at  the  point  of 
origin,  the  handling,  loading,  and  shipping  immediately 
after  the  treatment — also  the  long  distance  hauled,  the  ex- 
posure to  bad  weather  conditions,  and  other  factors  un- 
known— ^have  in  soine  instances  interfered  with  the  degree  of 
immunity  acquired.  At  certain  dates  after  reaching  desti- 
nation some  of  these  hogs  have  become  susceptible  and  de- 
veloped cholera,  and  in  many  cases  before  the  ailment  was 
recognized  and  properly  treated  severe  losses  have  occurred, 
not  only  in  the  shipnieots  but  in  the  herds  originally  on  the 
farms.  New  stock  slioiild  in  all  cases  be  kept  apart  from  the 
hogs  already  on  the  premises,  tlie  animals  should  be  closely 
watched,  and  if  evidence  of  disease  appears  the  services  of 
some  one  competent  to  make  a  correct  diagnosis  and  to  give 
the  proper  assistance  sliould  be  promptly  secured. 

THE  MONEY  VALUE  OF  SANITATION. 

With  all  the  information  disseminated,  the  demonstrations 
given,  and  the  knowledge  of  cholera  broadcasted,  there  still 
exists  a  lack  of  cooperation  in  the  cleaning  and  disinfecting 
of  infected  premises.  This  is  due,  no  doubt,  to  the  security 
■  felt  by  the  owner  of  hogs  in  the  use  of  antihog-cholera  serum. 
The  feeling  of  security  is  well  founded,  but  should  tliis  at- 
titude become  general  and  all  farmers  and  stock  raisers  de- 
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pend  solely  on  the  serum  treatment  for  protection,  the  coun- 
try will  I'emain  with  a  perpetual  source  of  infection,  and  the 
use  of  millions  and  millions  of  cubic  centimeters  of  an  ex- 
pensive product  will  be  necessary  each  year,  adding  materi- 
ally to  the  cost  of  production.  In  1918,  figui'ing  at  a  low 
estimate,  approximately  $5^80,000  worth  of  serum  jvas  pro- 
duced, all  of  which,  plus  the  cost  of  administering  it,  was 
paid  by  American  farmers.  Even  with  that  high  legitimate 
expense  there  occurred  a  loss  of  over  2,000,000  hogs  from 
cholera.  While  this  is  a  pronounced  reductionin  the  number 
of  hogs  lost  in  previous  years,  the  monetary  loss,  owing  to 
the  high  value  of  the  animals,  still  amounted  to  more 
than  $60,000,000.  Truly,  this  is  an  unwarranted  waste, 
particularly  in  these  times  of  reconstruction,  when  economy 
should  be  the  watchword.  A  few  days  each  year  of  scraping, 
cleaning,  and  disinfecting  buildings,  pens,  and  small  lots 
to  which  hogs  have  access  will  be  time  well  spent  and  also 
will  add  much  to  the  efforts  being  made  to  reduce  the  pre- 
ventable losses. 

FAKE  REMEDIES  FOR  HOG  CHOLERA. 

Numerous  mixtures  and  combinations  of  drugs  and  chemi- 
cals  are  still  being  offered  to  the  public  and  represented  as 
being  cures  for  hog  cholera.  These  remedies  vaiy  greatly 
in  appearance  and  consistence.  Some  are  powders  and 
others  are  sold  in  a  liquid  form.  Many  different  drugs  airid 
chemicals  are  used  in  compounding  these  so-called  hog- 
cholera  cures.  Sulphur,  charcoal,  blacii  antimony,  common 
salt,  arsenic,  and  Glauber's  salt  are  not  infrequently  used, 
and  even  the  ordinary  coal-tar  dips  have  been  represented 
and  sold  as  being  effective  cures  for  this  disease.  Tests 
properly  conducted  have  uniformly  shown  these  so-called 
remedies  to  be  valueless  as  cures  for  hog  cholera.  Usually 
before  fake  remedies  are  discovered  and  excluded  from  the 
market,  however,  many  farmers  are  victimized. 

Oftentimes  home  remedies  are  used  by  hog  raisers  with 
the  honest  conviction  that  cholera  has  been  cured  or  avoided 
by  their  use.  An  employee  of  the  department  stationed  in  a 
Southern  State  some  years  ago  discovered  several  kinds  of 
home  applications  being  used  for  the  disease,  such  as  turpen- 
tine, lye,  and  tobacco  juice,  and  on  one  occasion  was  coafi- 
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deutially  informed,  as  ft  favor,  that  as  a  preventive  treat- 
ment the  only  infallible  aj^ent  was  "  skunk  meat"  The  in< 
fonnant  very  modestly  denied  himself  any  credit  for  the  dis- 
covery. He  narrated  that  '^hen  a  boy  he  had  gone  hunting, 
and  returned  home  with  a  skunk.  Fearing  the  just  wrath  of 
his  father  for  his  acquisition  he  promptly  skinned  the  ani- 
mal, secreted  the  pelt,  and  threw  the  carcass  in  the  hog  lot, 
where  it  was  quickly  devoured  by  the  hogs.  Lo  and  behold ! 
cholera,  which  had  been  rampant  on  that  farm  and  had 
caused  severe  losses  in  previous  years,  disappeared,  and  never 
had  another  case  of  the  ailment  developed  on  those  premises. 
It  took  a  lengthy  and  tactful  talk  to  convince  the  old 
gentleman  that  his  conclusions,  though  honestly  drawn,  were 
of  no  weight  and  that  his  remedy  was  just  as  worthless  as  all 
the  other  home  remedies.  It  was  pointed  out  that  either  the 
disease  existing  had  been  incorrectly  diagnosed,  or  if  cholera 
was  actually  prevalent  it  had  run  its  course,  and  that  the 
feeding  of  skunk  meat  or  any  other  of  these  so-called  cures 
could  have  no  effect  whatever  in  preventing  or  curing  hog 
cholera. 


One  Methotl  by  Whicb  Hog  Cbolera  May  Be  Spread. 

HosB  In  ninnliie  EtronmB  ma;  be  iDfectEd  from  fanni  upstream. 
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In  the  early  days  of  serum  production  many  instances 
were  found  where  "  substitute "  blood  had  been  sold  and 
used  to  immunize  herds  of  swine.  In  one  case  where  an  in- 
spector was  called  to  investigate  the  cause  of  hog  losses  on  a 
farm  he  was  told  that  the  existing  disease  could  not  be 
cholera,  as  the  animals  had  been  treated  with  "  serum  blood  " 
two  weeks  before.  As  the  herd  showed  positive  evidence  of 
cholera,  inquiries  brought  out  the  fact  that  the  fanner  had 
been  the  victim  of  unscrupulous  practice  r^orted  to  for 
money.  Among  other  questions  the  owner  was  asked  if  he 
thought  the  serum  used  was  fresh  and  potent,  to  which  he 
quickly  replied  that  it  could  not  be  any  fresher,  as  it  had 
been  drawn  from  a  mule  and  injected  into  the  hogs  at  once. 
And  he  added :  "  She's  the  healthiest  mule  on  my  farm."  Of 
course,  tlie  blood  taken  from  the  mule  was  of  no  more  value 
as  a  serum  than  water  taken  from  the  well. 

The  moral  has  been  told  repeatedly.  There  is  no  recog- 
nized preventive  treatment  for  the  disease  except  the  anti* 
hog-cholera  serum  properly  administered  and  followed  by 
judicious  care  of  the  animals  after  the  inoculation.  This, 
coupled  with  the  quarantine  of  infected  premises,  the  isola- 
tion  of  sick  hogs  and  newly  purchased  stock,  the  burning  of 
dead  ones,  and  thorough  cleaning  and  disinfecting  of  swine 
<|uarters,  will  in  time,  if  generally  adopted,  bring  us  to  the 
goal  we  have  set — the  extermination  of  hog  cholera. 
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By  BlIAUEOBD  Knapp, 

Chief,  OlUce  of  Extension  Work  in  the  South. 

TWO  distinct  and  somewhat  different  things  are  now  being 
described  under  the  general  term  "demonstrations:" 

(a)  An  net  performed  by  an  extensloo  worker  wltli  his  own  hands  to 

illustrate  an  agricnttaral  or  home  economics  practice  Id  the 
presence  of  persona  who  are  expected  to  acquire  the  Informa- 
tion. 

(b)  An  act  or  series  of  acts  In  the  production  or  sale  of  a  farm 

product  performed  by  a  farmer,  or  some  memt>er  of  his  family, 
on  his  own  place,  or  by  a  community,  or  group  of  farmers,  or 
members  of  their  families,  for  the  purpose  of  perfecting  them- 
selves In  Improved  agricultural  practices,  and  at  the  same  time 
assisting  others  to  acquire  the  some  Information. 

The  difference  Jies  in  the  fact  that  the  first  class  of  demon- 
strations is  by  the  person  giving  the  information;  and  the 
latter  class,  and  much  the  more  important  of  the  two,  is  by 
the  person  acquiring  the  information. 

Of  all  types  and  kinds  of  demonstrations,  by  far  the  most 
difficult  are  those  in  cooperative  marketing  and  the  pur- 
chase of  supplies.  Sucli  demonstrations,  as  we  shall  see 
later,  should  always  fall  within  the  second  type  described 
above.  They  involve  large  undertakings,  business  skill  and 
experience,  and  a  fund  of  knowledge  beyond  that  necessary 
for  the  ordinary  demonstration  of  a  purely  productive  char- 
acter.   They  call  for  a  very  high  quality  of  leadership  on 
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the  part  of  the  extension  worker.  To  influence  a  group  of 
men  to  organize,  to  take  personal  and  collective  responsi- 
bility, to  decide  important  business  matters  intimately  con- 
nected with  their  collective  and  individual  gain  or  loss,  and 
to  have  the  entire  undertaking  result  ultimately  in  the  true 
spirit  of  cooperation  and  in  good  business  methods  and 
successful  operation,  is  a  very  difficult  undertaking.  Such 
demonstrations  are  the  real  challenge  to  county  agents  and 
specialists  in  marketing.  The  very  difficulty  of  the  task 
constitutes  one  of  its  attractive  features. 

From,  the  very  beginning  of  the  demonstration  work  in 
the  South,  county  agents  and  those  who  have  supervised 
their  activities  have  felt  impelled  to  deal  with  the  important 
problems  of  marketing  and  purchasing  of  supplies.  In  fact, 
almost  every  real  demonstration  has  involved  something  of 
a  marketing  problem.  In  writing  up  the  results  of  a  &-acre 
demonstration  in  com,  invariably  the  county  agents  and 
those  interested  in  the  demonstration  set  down  the  sale  of 
the  crop  and  the  profit  per  acre  as  the  index  of  its  success. 
Com  club  and  pig  club  boys,  canning  and  poultry  club  girls, 
have  always  been  taught  to  sell  their  product,  either  indi- 
vidually or  collectivdy.  Most  demonstrations  which  in- 
volve the  production  of  crops  or  live  stock  are  incomplete 
until  the  product  has  been  marketed  and  the  entire  financial 
undertaking  successfully  finished. 

RELATION  OP  COUNTY  AGENTS  TO  MARKETING  DEMON- 
STRATIONS. 

County  agents  and  specialists  in  marketing  are  employed 
as  public  officers,  and  their  salaries  are  paid  in  part  from 
funds  of  the  United  States  Department  of  Agriculture,  part 
from  the  State  college  of  agriculture,  and  part  from  some 
source  within  the  county.  The  county  fund  is  frequently 
used  by  the  agricultural  college  as  an  oflfset  to  Smith-Ijever 
funds.  The  majority  of  such  county  funds  are  appropriated 
by  the  county  taxing  body  and  are  therefore  public  funds. 
That  they  may  be  in  some  cases  otherwise  obtained  does  not 
vary  the  rule,  because,  as  stated  above,  such  other  funds  are 
generally  used  as  an  offset  and  are  therefore  subject  to  the 
same  rules  as  other  public  funds,  for  such  they  become  tm. 
account  of  their  use. 
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Snch  public  officers  in  extension  work  are  employed  to 
disseminate  among  the  people  useful  and  practical  infor- 
mation on  subjects  relating  to  agriculture  and  home  eco- 
nomics and  to  encourage  the  adoption  of  the  practices  ad- 
vocated. The  whole  service  is  an  educational  activity  in- 
tended to  ascertain  the  needs  of  the  farmers  and  their 
families,  assess  their  problems,  and  bring  to  them  such 
knowledge,  informatitm,  ■  and  experience  as  have  been  ac- 
quired elsewhere.  The  law  creating  this  service  never  in- 
tended extension  workers  to  be  employed  for  the  purpose  of 
saving  farmers  the  cost  of  ordinary  personal  service. 

At  what  stage  the  work  of  a  county  agent,  in  a  demonBtrar^ 
tion  of  either  character  as  suggested  above,  may  beccnne  a 
matter  of  pure  personal  service  is  difficult  to  say.  Ko  fixed 
rule  can  be  laid  down.  For  example,  the  extension  worker, 
either  specialist  or  county  agent,  may  show  a  fanner  how  to 
grade  and  pack  fruit  or  vegetables  for  market.  He  may 
have  to  repeat  the  instruction  a  number  of  times  before  the 
farmer  and  other  members  of  his  family  become  sufficienbly 
proficient  to  rely  upon  their  own  resources.  If  he  continues 
the  operation  of  assisting  them  in  grading  and  packing  be- 
yond the  point  necessary  to  impart  the  information  thor- 
oughly it  becomes  mere  personal  service  and  the  public 
funds  are  being  used  to  employ  a  man  free  of  charge  for  a 
farmer. 

The  same  principle  holds  in  demonstrations  in  marketing 
and  purchasing.  If  groups  of  fanners  decide  to  organize 
for  the  purpose  of  marketing  their  products  or  purchasing 
supplies  it  is  the  duty  of  the  county  agent  and  extension 
specialist  in  marketing  to  assist  such  farmers  and  give  them 
all  possible  information  regarding  the  best  methods  of  or- 
ganization and  correct  business  practices  for  such  organiza- 
tions, to  assist  them  in  adopting  a  proper  constitution,  by- 
laws, and  rules  for  the  conduct  of  business,  to  furnish  them 
with  practical  information  and  instruction  in  grading,  stand- 
ardization, mrthods  of  packing,  shipping,  ^x.,  and  in  gen- 
eral to  bring  them  information  which  will  assist  such  groups 
of  farmers  to  organize  properly,  to  avoid  mistakes,  and  to 
transact  their  business  successfully. 

Neither  the  county  agent  nor  the  specialist  in  marketing 
has  the  right  to  actually  engage  in  business  performed  for 
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the  farmer  or  for  groups  of  farmers,  except  such  as  may  be 
necessary  for  the  sake  of  demonstration,  and  it  is  doubtful 
whether  this  is  ever  absolutely  necessary.  Conditions  in 
various  counties  and  in  different  sections  vary  widely.  It 
may  be  necessary  to  do  more  under  one  set  of  circumstances 
than  would  be  necessary  under  another  set.  The  county 
agent  and  the  specialist  can  not  go  far  wrong  if  they  stick 
to  the  rule  that  when  they  go  beyond  such  service  as  may 
be  absolutely  necessary  in  order  to  put  on  a  good  demon- 
stration, and  perform  a  service,  free  of  charge,  which  ought 
to  be  borne  by  the  business  itself,  and  would  have  to  be  so 
borne  if  the  farmers  transacted  the  business  themselves,  they 
are  outside  the  field  of  educational  activity  and  performing 
a  personal  service.  As  said  before,  qualities  of  leadership 
are  here  shown  in  their  strongest  contrasts.  The  able  and 
resourceful  leader  never  finds  it  necessary  or  advisable  to 
perform  mere  personal  service;  the  man  lacking  in  these 
qualities  often  goes  far  afield  and  has  difficulty  in  extricating 
himself  after  the  situation  has  existed  for  some  time. 

The  main  object  of  extension  work  of  this  character  is  to 
establish  activities  which  will  endure  and  become  self-sus- 
taining. If  this  is  not  done,  it  is  not  a  good  piece  of  busi- 
ness and  therefore  not  a  good  demonstration.  If,  after  the 
demonstration  has  been  carried  out  once,  the  enterprise  fails 
because  the  county  agent's  time  is  occupied  with  other  and 
important  work,  it  is  a  sure  indication  that  the  work  either 
should  not  have  been  b^un  or  else  that  it  was  not  well  done. 

WHEN  SHOULD   DEMONSTRATIONS   IN   MARKETING  AND 
PURCHASING  BE  UNDERTAKEN? 

This  is  a  difficult  question.  Generally  speaking,  such  dem- 
onstrations should  not  be  undertaken  unless  the  marketing 
of  products  and  the  purchasing  of  supplies  are  real  prob- 
lems in  the  community  and  in  the  county.  Where  the  farm- 
ers are  getting  a  fair  price  for  their  products,  as  compared 
with  the  prices  at  which  buyers  are  passing  them  on  into  the 
trade,  or  in  cases  where  merchants  are  dealing  fairly  with 
farmers  in  selling  them  supplies  at  cost,  plus  a  reasonable 
profit,  it  is  altogether  probable  that  cooperative  enterprises 
among  farmers  may  not  be  able  to  improve  existing  methods 
of  doing  business.    But  there  are  some  distinct  and  definite 
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business  improvements  which  can  be  and  often  are  brought 
about  by  cooperative  enterprise,  and  which  should  be  con- 
sidered. Where  cooperative  effort  among  farmers  will  bring 
a  definite  improvement  in  the  methods  of  doing  business, 
and  especially  where  the  improvement  produces  a  marked 
change  in  the  price  received  by  the  farmer  for  his  products, 
or  the  price  paid  by  him  for  supplies,  the  cooperative  effort 
is  certainly  warranted.  In  the  following  cases  cooperation 
among  farmers  often  improves  the  business  methods,  and, 
therefore,  demonstrations  in  marketing  and  purchasing  are 
warranted  under  these  circumstances. 

(1)  Cooperative  purchasing  is  generally  done  on  a  cash 
basis,  in  wholesale  lots,  and  mider  such  circumstances  is  an 
improvement  over  making  purchases  at  retail  prices  on  credit. 
Local  dealers  and  merchants  are  often  willing  to  furnish 
supplies  to  farmers  at  wholesale  prices  for  cash  on  very  close 
margins.  Under  such  circumstances  farmers*  organizations 
will  find  it  advantageous  to  deal  through  such  local  mer- 
chants. 

(2)  The  sale  of  farm  products  in  small  lots  to  local  buyers 
is  generally  done  without  grading  and  without  any  effort 
at  standardization  and  without  ever  focusing  any  attention 
upon  community  standard  or  quality  of  the  product.  Co- 
operative marketing  introduces  means  of  proper  grading  and 
standardization  and  does  focus  the  attention  upon  the  quality 
of  the  product.  Where  products  are  produced  without  co- 
operative effort  there  is  no  opportunity  to  reach  back  into 
the  problons  of  production  and  no  preparation  for  a  better 
profit  through  better  methods  of  marketing.  Experience 
shows  that  cooperative  production,  standardization,  grading, 
aud  marketing  generally  improve  the  ordinary  haphazard 
production  and  marketing. 

(3)  Farmers  in  some  sections  find  difficulty  in  marketing 
their  products,  especially  in  disposing  of  them  through  local 
dealers.  The  spread  between  the  price  paid  the  farmer  and 
Uie  price  received  by  the  buyer  may  be  abnormally  large  or 
even  beyond  all  reason,  as  it  is  in  some  cases.  Under  such 
circumstances  cooperative  marketing  and  shipping  of  farm 
products  constitute  about  the  only  solution  of  the  problem. 

Cooperative  marketing  and  purchasing,  then,  are  the  best 
methods  to  be  instituted,  through  dNnonstraticois,  wbwe  and 
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when  there  is  a  need  for  a  better  system  of  business  to  sup- 
plant a  poorer  system. 

SOME  EXAMPLES. 

The  object  of  this  paper  is  to  give  a  few  specific  examples 
of  demonstrations  in  marketing  and  purchasing  by  county 
agents  in  the  South,  and  to  illustrate  the  difficulty  of  the 
task,  with  some  explanation  of  the  methods  actually  under- 
taken in  the  field. 

PKOVINCE  OF  SPECIALISTS. 

The  paper  deals  excluslTely  with  the  acts  of  the  county 
agents,  but  the  writer  desires  to  set  down  here  as  a  general 
principle  that  demonstrations  in  marketing  and  purchasing 
should  not  be  undertaken  by  county  agents  without  consult- 
ing with  marketing  specialists  of  the  extension  service. 

MISSISSIPPI. 

Cooperative  marketing  has  had  more  attention  from  county 
agents  in  Mississippi  than  in  any  other  Southern  State,  for 
the  simple  reason  that  marketing  became  the  most  important 
problem  in  that  State.  From  the  year  1910  to  1916  or  1917 
the  State  underwent  a  rather  important  agricultural  revolu- 
tion. The  acreage  in  cotton  decreased  13.9  per  cent,  and 
the  production  of  com  increased  42.6  per  cent.  The  acreage 
and  production  of  oats  increased  150  per  cent,  and  hay  in- 
creased more  than  200  per  cent.  Alfalfa,  soy  beans,  cow- 
peaa,  and  other  forage  crops  were  increased  greatly.  Lands 
thrown  out  of  cultivation  in  some  sections  produced  grass 
for  the  grazing  of  cattle.  The  increases  in  live  stock  from 
the  1910  census  to  January  1,  1919,  were :  Dairy  catUe  27.7 
per  cent,  other  cattle  21.4  per  cent,  swine  76.6  per  cent. 
There  was  also  a  great  increase  in  sorghum,  sweet  potatoes, 
and  other  minor  crops.  The  mai^eting  of  cotton  was  a  well 
established  and  well-understood  business,  but  the  farmers  of 
Mississippi  found  great  difficulty  in  marketing  these  new 
farm  products. 

PRENTISS  CODNTY. 

In  Prentiss  County  no  cooperative  marketing  was  done 
prior  to  the  present  organization.     Buyers  of  farm  products 
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purchased  at  their  own  price,  and  this  was  generally  25  per 
cent  below  the  market  value.  Under  such  circumstances 
there  was  little  inducunent  for  fanners  to  diversify  and  to 
grow  other  crops  for  marketing.  The  county  agent  began  to 
talk  with  the  farmers  regarding  cooperative  marketing  in 
the  fall  of  1917.  The  farmers  were  hard  to  convince.  Talk 
would  not  bring  results ;  the  situation  required  action.  They 
had  never  had  any  experience  and  did  not  understand  co- 
operative shipments. 

By  hard  work  the  county  agent  got  a  nimiber  of  farmers 
to  load  a  car  of  com,  each  farmer's  contribution  being 
weighed  separately  and  the  records  kept  by  one  of  the  banks. 
The  price  received  was  about  25  cents  per  bushel  above  local 
prices.  The  local  price  advanced  immediately  25  cents  a 
bushel.  The  cooperative  shipments  of  corn  were  continued, 
but  almost  without  any  responsible  organization.  Farmers 
seemed  to  realize  that  by  this  method  prices  were  being  sus- 
tained at  a  higher  figure.  This  experience  led  to  an  ^- 
periment  in  shipping  a  carload  of  hogs,  with  such  marked 
success  that  the  farmers  were  aroused  to  greater  interest. 
All  of  this  time  there  was  a  very  loose  and  incomplete  or- 
ganization; in  fact,  the  farmers  might  be  said  merely  to 
organize  for  each  shipment.  As  they  had  experience  after 
experience  in  the  new  work  the  necessity  of  organization 
became  apparent,  and  the  Farmers*  Cooperative  Association 
of  Prentiss  Coimty,  Miss.,  was  organized,  with  a  complete 
corps  of  officers,  a  board  of  directors,  and  a  regular  market- 
ing agent  employed.  The  county  agent  is  in  no  way  offi- 
cially connected  with  the  organization.  He  often  meets  with 
the  board  of  directors  and  advises  and  counsels  with  the  offi- 
cers of  the  association.  This  organization  has  had  a  volume 
of  business  during  the  last  12  months  of  more  than  $250,000. 
One  farmer  instances  bringing  some  hogs  into  town  and  be- 
ing offered  11}  cents  by  a  local  buyer.  He  put  them  into  one 
of  the  cooperative  shipments  and  received  17}  cents  for  them. 
The  merchants  say  that  if  this  cooperative  marketing  were 
taken  away  from  the  farmers  of  that  county  there  would 
almost  be  a  revolution,  such  is  its  popularity.  The  mer- 
chants, bankers,  and  others  are  equally  attached  to  the  new 
plan.  One  farmer  says  that  com  advanced  on  the  local 
markets  20  cents,  sorghum  sirup  22}  cents  a  gallon,  and  hc^ 
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from  2  to  4  cents  per  pound.  From  August,  1917,  to  August, 
1919,  bank  deposits  in  one  bank  in  this  county  increased  from 
$148,000  to  $817,000,  and  in  another  bank  from  $221,000  in 
August,  1917,  to  $482,000  in  1919. 

This  is  a  good  example  of  a  demonstration  in  marketing 
which  began  under  great  difficulties  and  gradually  rounded 
out  into  a  good  organization. 

I~\ FAYETTE  COUNTT. 

In  Lafayette  County  the  county  agent  found  practically 
the  same  situation  regarding  the  local  prices  of  commodities 
other  than  cotton  and  took  up  the  problem  of  demonstra- 
tions in  cooperative  marketing  as  early  'as  December,  1916. 
The  object  of  the  demonstration  was  to  show  farmers  that 
the  existing  system  of  marketing  was  inadequate  and  was 
one  of  the  reasons  why  a  better  diversified  system  of  farm- 
ing had  not  taken  a  stronger  hold  in  the  county.  In  De- 
cember, 1916,  the  county  agent  arranged  for  a  cooperative 
shipment  of  hog&  There  was  no  organization  and  little  re- 
sponsibility on  the  part  of  the  farmers,  but  the  car  of  hogs 
brought  the  best  price  ever  secured  up  to  that  time  by  the 
fanners  of  the  county,  and  general  satisfaction  was  expressed 
by  all  those  concerned.  Many  shipments,  the  total  value  of 
■which  ran  up  to  $75,000,  were  made  imder  this  haphazard 
and  incomplete  plan  during  the  year  1917.  The  banks  gen- 
erally transacted  the  actual  business,  though  the  county 
agent  in  many  cases  did  a  great  deal  of  the  work  himself. 
In  each  instance,  such  organization  as  existed  was  loose  and 
indefinite,  and  little  responsibility  for  determination  of 
business  policy  and  the  like  was  undertaken  by  the  farmers 
or  any  representative  of  the  farmers,  except  in  individual 
cases.    The  better  prices  had  a  marked  effect. 

As  often  happens,  inevitably  there  came  a  time  when  busi- 
ness difficulties  arose.  Claims  came  back  on  shipments,  re- 
funds  were  demanded,  and  all  concerned  were  convinced  that 
the  only  solution  was  a  definite  organization  founded  upon 
good  business  principles,  with  thorough  individual  and  co- 
operative responsibility.  Early  in  1918  an  organization  was 
formed  known  as  the  Farmers'  Cooperative  Marketing  Asso- 
ciation, with  a  constitution  and  by-laws,  and  arrangement 
was  made  for  employment  of  a  marketing  ag^it  and  for  a 
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marketing  committee.  The  secretary  of  the  association  was 
paid  a  salary  of  $100  per  month  to  act  as  marketing  agent. 
This  salary  was  secured  by  deducting  1  per  cent  from  the 
proceeds  of  hog  shipments  and  2  per  cent  from  the  proceeds 
of  all  other  products.  The  fund  thus  secured  was  known 
as  the  "operating  fund."  During  1918  products  worth 
$165,000  were  shipped  by  the  association ;  from  January  1, 
1919,  to  July  1,  1919,  $224,000  worth.  All  hogs  and  other 
products  are  carefully  graded  before  shipment.  People  of 
the  county  generally,  and  especially  Uiose  belonging  to  the 
association,  are  greatly  interested  in  and  pleased  with  this 
organization.  Bank  deposits  in  the  county  increased  from 
August,  1916,  to  August,  1919,  from  $310,000  to  $911,000. 

As  a  whole  this  is  a  good  demonstration  of  progress  from 
no  marketing  organization  among  fanners  to  one  which  as- 
sumed responsibility  for  all  the  business.  The  education  of 
the  farmer  and  progress  toward  a  responsible  organization 
were  somewhat  slow,  hut  the  result  seems  to  have  been  ob- 
tained gradually  and  quite  surely. 

WINSTON  COTJNTT. 

The  progress  in  Winston  County  is  interesting.  Prior  to 
the  fall  of  1916  no  attempt  at  solving  the  marketing  prob- 
lem had  been  made.  Cotton,  of  course,  had  a  ready  market 
All  other  farm  products  were  sold  by  the  farmers  individ- 
ually to  dealers,  when  they  could  persuade  such  dealers  to 
buy.  Cattle  and  bogs  were  bought  at  the  dealer's  own  price. 
A  carload  of  hogs  had  never  been  shipped  out  of  the  county. 
Ten  hogs  would  glut  the  local  maricet.  Generally  farmers 
were  riot  growing  hogs  in  excess  of  their  own  individual 
needs.  Butchers  in  one  of  the  principal  towns  of  the  county 
in  the  spring  of  1916  were  paying  farmers  8  cents  a  pound 
for  com- fed  hogs,  killed,  dressed,  with  heads  and  feet  cut  off. 
There  had  never  been  any  cooperation  among  the  farmers  in 
this  county,  other  than  in  the  Noxapeter  community.  There 
an  organization  had  been  perfected  during  one  season  to 
grow  and  market  a  cabbage  crop,  resulting  in  a  disastrous 
-  loss  to  the  farmers,  due  to  lack  of  wisdom  in  the  entire  plan. 
Daring  the  summer  of  1916  the  county  agent  asked  the  spe- 
cialist in  marketing  of  the  State  extension  service  to  come 
to  the  county  and  talk  on  the  subject  of  organization  and 
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cooperative  marketing.  One  of  the  specialists  then  assisted 
the  county  agent  in  the  organization  of  six  fanners'  clubs. 
Men  joined  these  clubs  and  put  bogs  on  feed  for  future 
marketing.  The  first  cooperative  shipment  of  hogs  resulted 
in  such  a  great  increase  over  prevailing  local  prices  that  the 
cooperative  hog  marketing  business  was  relatively  easy 
thereafter.  In  1917  a  county  advisory  board  composed  of 
members  of  the  board  of  supervisors  and  four  farmers  from 
each  district  of  the  county  was  appointed  for  the  purpose  of 
assisting  the  county  agent  in  his  work.  This  organization, 
working  with  the  farmers'  clubs,  has  appointed  a  marketing 
committee  which  handles  all  of  tiie  marketing  business  trans- 
acted by  the  organization.  The  organization  now  in  exist- 
ence is  called  the  Winston  County  Farmers'  Market  Asso- 
ciation. From  October,  1917,  to  October,  1918,  this  associa- 
tion marketed  $92,533  worth  of  farm  products,  and  bou^t 
$10,000  worth  of  fertilizers  and  seeds  cooperatively.  Up 
to  August  1, 1919,  they  had  marketed  $68,300  worth  of  farm 
products  and  purchased  seeds  and  fertilizer  valued  at 
$38,000. 

This  demonstration  is  a  good  one,  though  the  organization 
has  probably  not  reached  the  full  stage  of  entire  responsi- 
bility most  desirable  in  such  cases. 

The  deposits  in  the  banks  of  Louisville  increased  from 
December,  1916,  to  December,  1918,  from  $376,663  to  $581,- 
183.  Fanners  and  business  men  all  seem  delighted  with  the 
improved  conditions  brought  about  by  this  marketing  enter- 
prise. 

These  few  examples  are  given  to  show  the  kind  of  work 
going  on  in  Mississippi.  Practically  every  county  agent  in 
the  State  is  putting  on  some  marketing  demonstrations.  In 
1918  the  total  value  of  products  shipped  by  farmers'  organ- 
izations formed  for  demonstrations  in  marketing  was 
$3,396,183. 

ALABAMA. 

Alabama  has  undergone  the  same  changes  as  Mississippi 
The  number  of  hogs,  cattle,  and  dairy  cows  has  increased  In 
about  the  same  proportion.  There  has  been  a  distinct  change 
in  acreage,  especially  in  the  southern  counties,  where  the  cot- 
ton acreage  and  production  has  greatly  decreased  and  the 
acreage  and  production  of  other  crope  increased  accordingly. 


D.qit.zeaOvGoOt^lC- 


Siarketing  and  PurcJtasing  Demonstrationa.         215 

In  tbis  State  demonstrations  in  marketing  have  mainly 
been  the  arranging  for  "sales  days."  These  sales  days  have 
been  arranged  for  the  selling  of  crops  and  live  stock  where 
the  marketing  problem  became  difficult,  especially  where  the 
prices,  under  the  existing  E^stem  of  marketing,  were  inade- 
quate. For  example,  in  IdlS  a  large  acreage  in  Harrison 
County  was  planted  to  peanuts.  When  this  crop  was  har- 
vested and  offered  for  market  there  was  practicaUy  no  de- 
mand for  peanuts,  and  a  number  of  farmers  sacrificed  their 
crops  at  relatively  low  prices,  ranging  from  $60  to  $90  per 
ton.  They  sought  the  county  agent  for  relief.  In  Much 
the  county  agent,  in  cooperation  with  the  marketing  spe- 
cialist of  the  extension  service,  got  in  touch  with  buyers 
who  were  in  the  market  for  peanuts  for  the  confectionery 
trade  and  for  milling  purposes.  These  buyers  agreed  to 
settle  for  peanuts  bought  from  farmers  on  grades  and 
weights  established  at  the  time  of  purchase.  The  county 
agent  and  the  extension  specialist  assisted  the  farmers  in 
grading.  During  the  week  ending  April  5,  135  tons  of  pea- 
nuts were  shipped  out  of  the  county  at  $110  per  ton,  f.  o.  b. 
cars.  During  the  next  week  11  cars  were  shipped  out  on 
the  same  basis.  Tie  total  sales  for  this  week  amounted  to 
$26,000.  It  is  estimated  that  the  saving  to  the  farmers  in 
tiiese  shipments  was  $5,000.  No  definite  cooperative  organi- 
zation was  established  for  making  these  sales,  but  the  farm- 
ers were  enabled  to  dispose  of  their  crops  to  better  ad- 
vantage throu^  arrangements  perfected  by  the  extension 
service  without  the  extension  service  finding  it  necessary  to 
transact  any  of  the  business.  The  result  was  to  demonstrate 
to  farmers  the  advantages  of  a  better  system  of  marketing. 

In  south  Alabama  great  attention  has  been  paid  to  coopera- 
tive sales  days  for  the  sale  and  shipment  of  hogs.  Prior  to 
the  establishment  of  this  plan  there  was  very  little  system  in 
the  sale  of  hogs  and  the  prevailing  prices  were  several  cents 
lower  than  prices  paid  at  larger  points.  The  main  difficulty 
was  the  small  farmer  who  had  much  less  than  a  carload  lot, 
usually  from  1  to  5  head.  The  county  agent  and  the  exten- 
sion specialist  in  marketing  arranged  for  sales  days.  The 
associations  organized  are  composed  of  fanners  who  organize 
for  the  purpose  of  selling  hogs  on  these  sales  days  or  ship- 
ping them  direct  to  market  as  a  cooperative  shipment.    The 
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farmers  pay  for  the  scales,  and  where  pens  are  provided  the 
farmers  build  and  pay  for  the  pens.  They  also  pay  for 
weighing  and  grading.  A  charge  of  5  cents  per  head  is  made 
for  weighing  and  there  is  a  membership  fee  in  the  associa- 
tion of  $1,  This  money  is  generally  paid  for  the  scales  and 
the  pens.  Thus  far  the  county  agent  has  generally  cooper- 
ated with  the  associations  in  helping  tbem  fix  the  dates  of 
shipment  and  has  brought  them  the  news  service  regarding 
market  prices  of  hogs  at  central  markets.  On  the  sales 
days  the  hogs  are  weighed  and  graded  and  are  then  offered 
for  sale,  the  association  reserving  the  right  to  reject  any 
bids.  Notice  of  sales  was  given  to  local  and  packer  buyers. 
If  the  bids  are  not  satisfactory,  the  association  proceeds  to 
ship  the  hogs  to  the  most  advantageous  market.  The  ^ip- 
ment  is  generally  made  in  the  name  of  a  local  bank  and  the 
returns  are  received  by  the  bank  and  divided  according  to 
prearranged  plans,  the  checks  being  mailed  by  the  bank  to 
the  farmers  intei-ested. 

The  result  has  been  that  the  fanners  are  not  only  able  to 
get  market  prices  for  their  hogs,  but  the  buyers  operating 
in  that  territory  have  had  to  pay  close  to  the  market  price 
in  order  to  handle  hogs.  Quite  a  number  of  these  county 
associations  have  reached  the  stage  where  they  operate  with- 
out any  assistance  from  the  county  agents. 

UMBSrONE   COtTNTT. 

The  present  county  agent  in  Limestone  County  began  work 
in  September,  1914.  At  that  time  there  were  few  hogs  in 
the  county  and  most  of  the  meat  consumed  was  shipped  in. 
Ravages  of  hog  cholera  had  practically  wiped  out  the  hog 
business  of  that  county  in  1913-14.  The  county  agent  spent 
the  greater  part  of  his  time  in  1914^15  in  demonstrating  the 
use  of  the  antihog-cholera  serum  and  in  convincing  farmers 
that  by  its  use  they  could  produce  hogs  profitably:  In 
March,  1916,  the  county  agent  organized  the  first  community 
better-farming  association  and  during  the  balance  of  that 
year  organized  nine  others.  Each  of  these  community  or- 
ganizations had  an  exhibit  at  the  county  fair.  Six  of  them 
bouglit  breeding  stock  cooperatively,  five  of  the  Duroc- 
Jeraey  breed  and  one  Poland-China.    The  county  agent 
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worked  his  boys'  clubs  through  these  associations  and  used 
the  boys'  club  work  in  helping  to  introduce  a  better  breed  of 
hogs.  Bankers  assisted  in  financing  the  enterprise.  One  of 
these  associations  won  the  State  first  prize  awarded  by  the 
Duroc  Association  for  exhibiting  registered  Duroc  hogs  in 
1917-18. 

During  these  two  years  there  was  no  surplus  of  hogs  to  be 
shipped  out  of  the  county,  hence  the  marketing  problem  was 
not  uppermost,  but  in  1919  this  problem  became  critical.  A 
county-wide  association,  known  as  the  Better  Farming  As- 
sociation, in  which  all  of  the  clubs  were  affiliated,  was  organ- 
ized in  March,  1919.  This  association  was  quite  similar  to 
die  farm  bureaus  in  Northern  States.  Through  community 
oi^anizations  the  farmers  shipped  cooperatively  20  carloatU 
of  hogs  during  the  year.  At  the  first  diipment  in  1919,  70 
per  cent  of  the  hogs  were  graded  as  Na  1.  These  bogs 
netted  18  cents  a  pound,  or  4  cents  more  than  the  local  buyers 
had  been  paying.  The  county  agent  is  active  in  assisting 
the  fanners  in  their  demonstrations.  They  have  been  inex- 
perienced in  organization  and  the  county  agent  has  done 
more  work  than  might  otherwise  be  necessary,  but  the  farm- 
ers are  rapidly  assuming  responsibility,  and  as  the  marketing 
committee  and  the  business  manager  assume  greater  respon- 
sibility the  county  agent  will  need  to  pay  but  little  further 
attention  to  this  enterprise.  In  this  demonstration  there  was 
good  organization  for  educational  purposes,  but  the  demon- 
stration has  rounded  out  into  complete  business  responsi* 
bility  rather  slowly,  mainly  due  to  local  circumstances. 

Examples  in  Alabama  could  be  multiplied,  but  these  are 
sufficient  to  illustrate  the  working  out  of  the  general  plan  for 
demonstrations  in  cooperative  marketing.  Every  county 
agent  in  the  State  is  doing  some  work  along  this  line. 


HENDERSON    CODNTT    TARMimS'    OOOPERATTVB    SOCrETT. 

In  1916-17  the  county  agent  of  Henderson  County  and 
the  specialists  in  horticulture  of  the  extension  staff  at  the 
agricultural  college  put  on  a  series  of  demonstrations 
throughout  the  county  in  pruning  and  spraying  peach  or- 
chards.   The  growers  who  e^rayed  and  cared  for  their  fruit 
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received  little  encouragement  from  buyers  in  1917.  Al- 
though thJey  had  a  better  grade  of  fruit,  they  enjoyed  no 
preference  over  "  orchard  run."  The  buyers  said  there  was 
no  market  for  &uit.  They  took  it  at  prices  ranging  from 
60  cents  to  a  dollar  a  bushel.  In  the  winter  of  1917-18, 
after  conducting  a  spraying  demonstration  on  one  of  the 
farms  in  question,  the  subject  of  marketing  was  brought  ap, 
and  the  farmers  announced  that  if  they  did  not  get  better 
prices  they  would  abandon  their  orchards  and  go  out  of 
business.  Eighteen  men  were  preeant  at  this  demonstration. 
They  organized  the  Henderson  County  Farmers'  Cooperative 
Society,  but  the  first  real  meeting  for  thorough  oi^anization 
of  the  business  was  held  in  June,  1918,  with  46  men  present. 
The  business  was  actually  begun  that  year  with  more  than 
100  paid-up  members.  A  board  of  directors  was  appointed 
to  handle  the  business  of  the  society  and  a  sales  manager 
was  paid  a  salary  for  handling  the  active  business.  The 
county  agent  assisted  in  this  organization  but  did  not  have 
any  official  connection  with  it.  He  and  the  specialists  of  tho 
extension  staff  gave  the  association  every  possible  assistance 
regarding  business  management,  grading,  packing,  market- 
ing, accotmting,  and  the  like.  During  the  season  of  1918 
this  association  sold  33  cars  of  peadies  and  36  cars  of  melons 
and  purchased  4  cars  of  oats,  2  cars  of  alfalfa,  1  car  of 
cotton  seed,  2  cars  of  peach  baskets,  and  1  car  of  fertilizer. 
They  averaged  from  50  to  7d  cents  a  bushel  more  for  th^r 
peaches  than  was  received  by  other  farmers  in  the  local 
markets.  Watermelons  sold  at  $75  a  car  more  than  local 
buyers  were  willing  to  pay.  The  total  turnover  of  the  society 
during  the  year  1918  was  approximately  $125,000.  In  1919 
they  shipped  144  carloads  of  peaches  valued  at  something 
over  $112,000.  The  record  of  their  shipments  of  othw  prod- 
ucts has  not  been  received.  This  organization  has  a  very 
competent  manager,  and  has  adopted  a  broad  policy  which  is 
bringing  all  of  the  farmers  in  the  county  into  a  fine  coopera- 
tive organization.  This  was  a  well-managed  and  effective 
demonstration. 

LrBERTT  COCTNTT  EGO  CIRCLE, 

In  Liberty  County  the  county  agent  found  the  farmers* 
wives  having  very  great  difficulty  in  the  marketing  of  eggs. 
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especially  in  the  summer.  The  price  was  exceedingly  low 
and  the  quality  inferior.  Believing  this  to  be  an  important 
problem,  he  encouraged  a  group  of  farm  women  to  organize 
the  Dayton  K^  Circle.  These  women  were  organized  into 
an  association  with  a  secretary-treasurer,  who  was  also  the 
business  manager.  They  adopted  a  standard  trade-mark. 
Each  egg  was  stamped  with  the  number  of  the  member  as 
well  as  the  trade-mark,  and  arrangements  were  provided  on 
each  farm  for  producing  infertile  eggs.  Each  member 
agreed  to  gather  the  eggs  twice  daily  and  follow  instructions 
regarding  the  care  and  marketing  of  them.  The  association 
had  12  members  to  begin  with  and  tfaey  had  difficulty  in 
getting  two  cases  of  eggs  a  week.  From  July  15,  1916,  to 
the  same  date  in  1916,  the  total  sMpments  were  9,870  dozen, 
bringing  in  $2,185,  which  was  distributed  among  the  mem- 
bers. From  June,  1917,  to  June,  1918,  they  shipped  13,830 
dozen.  At  that  time  they  had  28  members.  From  June, 
1918,  to  June,  1919,  they  shipped  29,377  dozen,  bringing  in 
$8,975.91.  Since  the  first  demonstration  the  county  agent 
and  specialists  have  not  found  it  necessacy  to  devote  any  par- 
ticular amount  of  time  to  assisting  this  organization.  It  is 
an  excellent  example  of  a  good  marketing  demonstration. 

WIUJAHSON   COUWTT. 

Two  excellent  pieces  of  work  done  in  Williamson  County 
are  worthy  of  mention  as  good  demonstrations. 

COOPESATIVB    SAI.E1    OF    WOOI^ 

In  quite  a  number  of  counties  in  west  Texas  sheep  and 
goat  raising  is  important,  but  the  county  agents  found  it  suf- 
fering because  of  lack  of  system  in  marketing.  The  wool  of 
that  territory  was  generally  bought  in  small  lots  by  local 
buyers  at  prices  much  below  prevailing  market  prices,  as 
was  shown  by  this  demonstration.  The  result  was  to  dis- 
courage production.  In  1918,  for  example,  the  county  agent 
in  Williamson  County,  assisted  by  the  specialist  in  sheep  pro- 
duction of  the  extension  service,  organized  the  Williamson 
County  Sheep  and  Goat  Breeders'  Association,  the  objects 
of  which  were,  first,  advancement  of  education  along  lines  of 
feeding,  breeding,  and  management;  second,  cooperative 
marketing  of  lambs,  fat  sheep,  and  breeding  stock;  third. 
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cooperative  marketing  of  wool  and  mohair;  fourth,  buying  ' 
of  breeding  stock  and  cooperative  use  of  valuable  rams.  The 
membership  of  the  organization  in  Williamson  County  de- 
cided to  market  their  mohair  cooperatively,  and  approxi- 
mately 48,600  pounds  of  wool  and  4,500  pounds  of  mohair 
were  gathered  in  a  public  warehouse  in  Georgetown  and  a 
special  sales  committee  was  appointed  by  the  executive  com- 
mittee of  the  association  to  receive  bids  from  local  dealers. 
All  such  bids  were  turned  down  because  of  the  knowledge 
gained  by  the  association  of  prevailing  market  prices  else- 
where. One  local  buyer  called  up  over  30  of  the  local  grow- 
ers of  the  county,  trying  to  buy  their  wool  separately  from 
the  association.  This  wool  was  sold  by  the  association  to  a 
Boston  firm  at  an  average  price  of  65^  oents  a  pound,  while 
local  dealers  offered  an  average  price  of  50  cents.  The  mo- 
hair sold  for  77  cents  a  pound,  while  local  buyers  made  no 
bid  on  mohair  at  all.  This  is  an  excellent  demonstration  of 
good  organization  and  good  marketing  business.  Thirteen 
such  organizations  were  perfected  in  Texas  in  1918,  and  over 
650,000  pounds  of  wool  were  handled  by  these  associations  at 
an  estimated  increased  profit  of  $60,000  above  local  dealers' 
prices. 

EUEROENCT   PTXBCRABE   07   FKKD. 

The  year  1918  was  the  culmination  of  three  years  of 
disastrous  drought  conditions  in  Texas.  The  amount  of 
feed  produced  in  the  State,  especially  in  the  central  and 
western  portions,  was  totally  inadequate  for  local  needs. 
Local  prices  were  abnormally  high  and  it  became  neces- 
sary for  the  Government  to  establish  a  market  news  service 
to  assist  farmers  in  that  territory  in  locating  supplies  of 
feed.  Wherever  possible,  local  dealers  handled  the  business 
for  local  groups  of  farmers. 

What  was  done  in  Williamson  County  is  a  fair  sample  of 
what  was  done  in  many  other  counties.  The  county  agent 
simply  furnished  the  Government  news  service  for  the  bene- 
fit of  the  farmers  of  the  county.  There  were  in  Williamson 
County  quite  a  number  of  community  organizations  of  farm- 
ers working  with  the  county  agent  in  a  manner  similar  to 
groups  of  farmers  in  Korthem  community  organizations 
onder  the  farm  bureau  system.    These  groups  were  dealing 
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with  educational  problems  in  the  main  by  using  their  secre- 
taries and  with  the  advice  of  the  county  agent  transacting 
the  business  through  local  banks  or  through  local  feed  deal- 
ers where  such  feed  dealers  were  willing  to  handle  the  busi- 
ness of  such  groups  of  farmers  on  the  basis  of  the  cost  plus 
a  reasonable  commission  for  transacting  the  business.  This 
was  tile  plan  of  doing  business.  In  this  manner  something 
over  200  carloads  of  feed  were  brought  into  iha  county  for 
the  purpose  of  sustaining  live  stock  on  the  farms.  In  addi- 
tion 16  carloads  of  planting  seed  were  also  bought  coopera- 
tively by  these  associations.  The  county  agent  did  not  trans- 
act any  of  the  business  of  these  concerns,  hut  simply  put 
them  in  toifch  with  the  market  news  ser\'ice  and  with  banks. 
The  market  news  service  gave  them  information  regarding 
the  location  of  carloads  of  feed  of  various  kinds  which  could 
be  bought  and  the  prices  asked  for  the. same  f.  o.  b.  point 
of  origin.  The  business  was  transacted  between  the  local 
banks  and  the  banks  at  point  of  origin,  except  where  circum- 
stances made  it  possible  to  use  dealers  at  both  ends  of  the 
line.  The  saving  in  com  was  from  d  to  15  cents  per  bush«l, 
cottonseed  meal  15  cents  a  sack,  oats  16  cents  a  bushel,  and 
the  average  saving  in  hay  $4  a  ton. 

It  is  true  that  this  demonstration  was  possibly  somewhat 
temporary  in  its  character,  and  yet  the  education  and  experi- 
ence gained  by  the  farmers  over  a  large  territory  in  west 
Texas  through  these  cooperative  purchasing  efforts  in  1918 
left  them  much  better  prepared  than  ever  before  to  deal  with 
their  ordinary  business  affairs.  The  experience  gained  in  a 
somewhat  loose  organization  for  a  temporary  purpose  is  re- 
flected in  a  general  increase  of  better  grading,  better  markets 
ing,  and  better  methods  of  purchasing  supplies. 

This  emergency  work  was  done  in  quite  a  larger  number  of 
counties,  in  many  of  which  local  grain  dealers  rendered  im- 
portant service  by  selling  on  a  wholesale  basis  plus  a  small 
profit  to  groups  of  farmers  who  were  trying  to  meet  the  pe- 
culiar emergency  which  they  were  facing.  The  total  number 
of  carloads  of  feed  purchased  in  this  manner  in  Texas  ran 
up  to  4,871,  and  the  total  saving,  including  a  ha]f-rat«  on 
freight  conceded  to  them  by  the  Railroad  Administration, 
was  approximately  $785,543. 
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These  few  illustrations  have  heen  given  merely  as  exam- 
ples of  a  large  amount  of  work  of  county  agents  in  the 
Southern  States  in  dealing  with  the  difficult  problems  of 
marketing  and  purchasing.  The  most  important  lesson  to 
be  gathered  from  these  examples  and  from  a  study  of  all 
the  experiences  of  county  agents  in  the  South  in  the  last  10 
years  is  that  responsible  and  efficient  organization  and  man- 
agement are  necessary  to  the  success  of  all  such  activities. 
Some  county  agents  seem  to  think  it  possible  to  do  market- 
ing without  organization,  but  experience  shows  that,  sooner 
or  later,  the  absolute  business  necessity  of  a  responsible  or- 
ganization becomes  apparent  and  the  entire  effort  fails  unless 
this  is  provided.  Experience  also  shows  that  education  and 
demonstration  make  organization  possible.  A  responsible 
organization  is  the  key  to  a  good  demonstration  in  marketing 
or  purchasing. 

The  total  value  of  products  sold  or  purchased  in  markets 
ing  and  purchasing  demonstrations,  in  which  was  included 
the  annual  turnover  of  organizations  of  farmers  fostered  and 
encouraged  by  county  agents  during  the  year  1918  for  the 
purpose  of  purchasing  supplies  or  marketing  farm  products, 
was  as  follows: 

Purchase  of  fertilizers,  lime,  etc.,  amounting  to  64,382  tons, 
valued  at  $1,906,122,  exclusive  of  nitrate  of  soda,  handled  by 
county  agents  under  war  provisions  in  the  Department  of 
Agriculture;  cattle  marketed  in  cooperative  shipments  val- 
ued at  $1,340,294 ;  swine  marketed  in  cooperative  shipments, 
$2,749,948;  com,  wheat,  and  other  grain  marketed,  1,395,960 
busheb,  valued  at  $1,590,448;  miscellaneous  agricultural 
products  marketed,  valued  at  $2,631,985.  The  grand  total 
of  the  value  of  the  marketing  and  purchasing  effort  of  or- 
ganizations fostered  by  county  agents  and  put  on  at  first  as 
demonstrations,  from  figures  made  on  the  annual  turnover  of 
such  organizations  following  such  official  demonstrations, 
was  $17,156,232  for  the  year  1818.  It  is  estimated  that  the 
saving  to  farmers  averaged  16  per  cent,  or  approximately 
$2,834,067. 
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Assistant  Mechanical  Engineer,  Division  of  Rural  Engineering, 

Bureati  of  Public  Roads. 

ECONOMIC  VALUE  OP  ELECTRICITY. 

ELECTRIC  light  and  power  in  farm  homes  not  only  re- 
moves drudgery  but  saves  time  and  money  as  well. 
The  time  required  to  operate  the  chum,  the  separator,  and 
the  washing  machine,  and  to  do  the  ironing,  the  cleaning 
with  the  vacuum  cleaner,  and  the  pumping  of  water  has  been 
reduced  materially  in  many  cases.  More  time  is  made  avail- 
able for  other  things  and  not  infrequently  it  has  been  pos- 
sible to  reduce  the  amount  of  hired  help. 

An  inquiry  by  one  firm  to  obtain  the  opinion  of  users  of 
electricity  on  the  farm  and  in  the  home  regarding  saving  in 
time  and  money  brought  reports  from  a  total  of  67  persons. 
Their  average  total  saving  by  the  use  of  electricity  was  20^ 
hours  per  week  for  all  uses.  This  really  should  be  higher, 
since  comparatively  few  included  the  saving  in  time  due  to 
the  elimination  of  the  cleaning  of  lamps.  An  average  of  22 
hours  per  week  was  shown  as  saved  on  churning;  3.83  hours 
per  week  on  operating  the  separator;  4.46  hours  per  week  by 
not  having  lamps  and  chimneys  to  clean;  3.52  hours  per 
week  on  using  the  washing  machine;  2.76  hours  per  week  on 
doing  the  ironing;  10.31  hours  per  week  on  pumping  water; 
and  6.32  hours  per  week  saved  on  other  applicatiosn  of  elec- 
tricity. The  average  estimated  value  of  the  time  saved  was 
$33,80  per  month.  This  was  realized  by  the  employment  of 
less  hired  help  in  some  instances;  in  others  by  the  release 
of  labor  for  other  work,  while  in  some  cases  the  value  of 
the  time  saved  was  estimated  at  from  20  to  40  cents  per  hour. 

To-day  as  never  before  is  the  need  of  labor-saving  devices 
in  the  home  being  felt.    The  servant  problem  is  rapidly  be- 
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coming  more  serious.  The  increasing  wages  of  household 
servants  and  washerwomen  are  approaching  a  point  which 
the  family  of  average  means  can  not  meet.  Through  elec- 
tricity, the  tireless  servant,  is  perhaps  to  be  found  the  solu- 
tion. Washing  and  ironing  machines  for  household  use, 
electric  dishwashers,  vacuum  cleaners,  toasters,  ranges,  and 
the  whole  series  of  electrical  household  specialties  for  use 
in  the  city  and  in  farm  homes  where  electricity  is  available 
certainly  have  brought  relief  to  many  and  are  only  waiting 
to  be  called  upon  by  many  others. 

Comparatively  few  of  our  farm  homes  to-day  have  elec- 
tricity available.  The  number,  however,  is  increasing 
rapidly,  owing  principally  to  the  advent  of  the  farm  light- 
ing and  small  power  plant  In  addition  to  this  means  of 
supply,  some  farm  homes  are  so  situated  that  electricity  can 
be  obtained  from  high-power  transmission  lines  that  pass 
within  a  reasonable  distance;  others  are  near  streams  of 
water  which  may  be  developed  as  sources  of  energy  for 
farm  or  community  hydroelectric  plants;  while  in  some 
localities  successful  windmill  electric  generating  plants  have 
been  the  means  of  supply.  In  the  Yearbook  for  1&18  (Sep- 
arate 770),  directions  are  given  for  conducting  preliminary 
surveys  to  determine  the  possibilities  of  a  particular  stream. 

Where  farm  homes  are  supplied  with  electricity  from 
transmission  lines,  central  stations,  or  farm  hydroelectric 
plants  taking  current  directly  from  the  generator,  it  is 
usually  supplied  at  110  to  115  volts.  Windmill  electric 
plants  may  be  of  this  voltage,  but  on  account  of  the  rela- 
tively high  battery  investment  they  are  more  likely  to  be  of 
the  30  to  32  volt  type.  The  engine-driven  farm  lighting  and 
power  plants,  which  are  multiplying  rapidly  at  present,  are 
mostly  of  the  32-volt  type;  many  of  the  companies  supply 
these  plants  operating  at  110  volts  also. 

USES. 

The  uses  for  electricity,  or  the  tasks  to  which  it  can  be 
applied  about  the  farm  home,  are  almost  unlimited.  The 
man  who  may  install  it  primarily  for  lighting  will  soon  find 
himself  applying  it  to  other  tasks,  and  as  he  begins  to  see 
what  it  can  do  for  him  and  the  multiplicity  of  its  usefulness 
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becomes  apparent  he  will  realize  how  electricity  is  each  day 
lessening  his  labors  and  making  this  old  world  a  happier 
and  better  place  in  which  to  live. 

The  first  thought  of  electricity  is  usually  for  lighting, 
and  this  is  not  improper.  But  it  should  not  be  overlooked 
as  a  source  of  power.  It  was  not  so  long  ago  that,  with  the 
exception  of  water  power  and  the  steam  engine  for  the 
heavier  work,  the  farm  was  without  motive  power  and  thus 
hand  labor  was  not  eliminated  on  the  farm  as  it  was  in  the 


Milking  by  Electricity. 


city  and  in  the  industrial  world.  In  recent  years  great 
strides  have  been  made.  Mechanical  milking  is  now  a 
reality  and  with  it  a  reduction  in  hired  help. 

The  utility  motor  adapts  itself  wonderfully  well  to  a 
number  of  uses,  thus  saving  the  expense  of  installing  a 
separata  motor  for  each  job.  Several  types  are  available. 
Sometimes  a  support  rod  is  attached  to  the  motor  base  to 
steady  it  when  in  operation.    This  is  a  desirable  asset. 

Then  there  are  the  many  tasks  of  the  kitchen  where  a 
little  motor  can  do  in  but  a  fraction  of  the  time  consumed 
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Portable  Utility  Motor. 

Capable  of  being  carried  about  from  place  to  place,  a  portable  motor  with 

Btand  Berves  to  reduce  the  time  required  to  complete  many  Jobs  aod  saTce  tbe 

expense  of  proTldlag  a  dllTereiit  motor  tor  the  separator,  cbum,  fanimlK  mill, 

srlndstone,  washing  machine,  and  many  other  kinds  o(  apparatoe. 
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by  hand  work,  jobs  that,  though  not  particularly  tiresome, 
are  nevertheless  irksome;  such  as  grinding  meat  and  coffee, 
stuffing  sausage,  mixing  bread,  or  sharpening  knives. 

The  electric  range  will  be  better  appreciated  as  its  ad- 
vantages become  better  known   and   will  be  used  where 
electric  plants  of  sufficient  size  to  operate  a  range  are 
available.     Many  heating  units  such  as  table  utensils,  fire- 
less  cookers,  water  heaters,  griddles,  and  others,  are  already 
in  use  and  are  prov- 
ing themselves  to 
be  desirable  under 
different    condi- 
tions.    The  wash- 
ing machine,  elec- 
tric iron,   vacuum 
cleaner,    sewing 
machine  motor, 
and    motor-driven 
pumping  units  are 
all  helping  to  make 
life  on  the  farm 
more      enjoyable 
and  appreciated. 


Lighting    prob- 
ably  is   the  influ- 
encing factor  in  a 
decision    to    have 
electricity   avail- 
able   in    the    farm  Motor-Driven  Sewing  Machine, 
home;  therefore  it      tub  muhliu  is  mouoted  on  a  wood  base  and  maj 
usually     will     b  e  t*    placed    on    aoj    table   (or    uae,      A    fool-operated 
.  ,         1     !•        ,      switch  permitB  slnrtins  ai>d  stopping  n'adi]; 

considered  hrst. 

But  before  any  definite  steps  are  taken  toward  purchasing 
electricity  from  a  central  station  or  high-tension  transmis- 
sion line,  or  installing  a  private  farm  hydroelectric  plant  or 
an  engine-driven  plant,  it  is  advisable  to  make  an  estimate 
of  the  average  daily  load. 

If  it  is  assumed  that  in  the  list  below  the  distribution  of 
lamps  and  the  time  that  they  will  be  burned  is  a  fair  average 
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for  conditions  prevailing  on  the  average  farm,  then  the 
following  represents  an  electrical  load  for  one  day  on  that 
farm. 

EBtimale  of  ioAly  lighting  load. 


u^:. 

Lunp.. 

Horn 

Total 

irelt- 
houn. 

Inc. 

Watla. 

40 
10 
.   M 
20 

ao 

3 

i 

i 

,  With  this  schedule  before  him  the  farmer  is  in  a  position 
to  interpret  his  needs  for  lighting  more  intelligently. 
WIRING  PLANS  FOR  THE  HOME. 

In  building  or  purchasing  a  home  it  is  desirable  to  incor- 
porate in  its  construction  or  furnishings  all  such  features  as 
will  insure  maximum  comfort  and  convenience.  Electricity 
aids  materially  in  supplying  these  features,  particularly  if 
care  and  thought  are  given  to  laying  out  the  system. 

It  is  no  doubt  true  that  many  builders  of  homes  delay  the 
wiring  of  their  houses  until  after  they  are  built.  Probably 
this  tendency  is  more  pronounced  in  rural  districts  than  in 
cities.  This  may  be  because  they  are  not  quite  convinced 
that  electrical  devices  will  supply  the  comforts  and  con- 
veniences attributed  to  them.  Or  perhaps  they  may  be 
under  the  impression  that  a  haphazard  ^stem  of  wiring  that 
can  be  installed  cheaply  with  no  provision  for  the  futur* 
needs  will  be  just  as  satisfactory.  Sooner  or  later  this  will 
give  reason  for  complaint.  Especially  will  this  be  the  case 
where  electric  lights  and  heating  devices  are  used  on  the 
same  outlets.  To  be  obliged  to  unscrew  a  lamp  from  a 
socket,  screw  in  a  plug  for  a  heating  device,  and  when 
through  using  it,  unscrew  the  plug  and  replace  the  lamp 
will  offset  much  of  the  convenience  which  the  electric  heat- 
ing unit  offers.  Perhaps  no  better  example  could  be  men- 
tioned than  the  necessity  of  using  the  baby  milk  warmer  at 
night  in  a  room  equipped  with  but  one  electric  light 
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TVliere  it  is  intended  to  use  electricity  for  lighting  and 
for  various  devices  for  heating  and  cooking,  the  arrange- 
ment   of    the 


t  i  O  n        and  The  Vacuum  Cleuiier. 

measured    i  n 

another  meter 

than     that 

used     for 

lighting.    This  system  is  the  most  expensive  and  is  applicable 

principally  to  those  houses  for  which  electric  current  is  pur- 


These  machine  arc  1 

U   la  eqalpped   for  carpet  deanlnj. 

to  bo  uued  for  other  cleaning  opera- 

tlms.      B.  The  cyllndi 

■r  tjpe.      Ab  Bbown    It  1b  cqalppea 

for  turnlliire  cleaning. 
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chased  from  a  high-tension  transmission  line  or  central  sta- 
tion company.  The  second  plan  combines  the  use  of  lighting 
circuits  and  a  separately  metered,  heavier  wired  circuit  from 
which  current  can  be  drawn  for  the  operation  ol  at  least  the 
larger  cooking  utensils.  This  system  also  generally  presup- 
poses the  purchase  of  current,  but  is  also  applicable  to  such 
houses  as  may  be  supplied  from  farm  hydroelectric  plants. 
The  third  system  is  the  simplest  and  comes  nearest  to  being 
in  almost  universal  favor.  It  makes  use  of  lighting  circuits 
provided  with  proper  outlets  at  various  points  throughout 
the  house.  It  is  the  only  one  which  may  be  considered  in 
connection  with  a  low-voltage  (32-voIt)  storage  battery  plant 
and  also  with  many  of  the  110-volt  outfits, 
SWITCHES. 

A  liberal  use  of  switches  in  a  home  is  recommended,  as  it 
invites  economy  by  encouraging  the  putting  out  of  lights 
when  leaving  a  room.  The  flush  type  placed  in  metal  cut- 
out boxes'  sunk  in  the  wall  are  largely  used.  They  are 
very  satisfactory  and  should  generally  be  located  just  in- 
side of  entrance  doors.  For  large  rooms  it  is  well  to  have 
more  than  one  switch  and  sometimes  it  is  desirable  to  use  a 
switch  one  turn  of  the  handle  of  which  lights  one  group 
of  lights,  the  second,  an  additional  group  without  putting 
out  the  first  group,  and  the  third  turn  puts  all  out. 

HALL  LIGHTS. 
It  is  customary  to  arrange  lights  for  halls  and  stairs  so 
that  they  may  be  turned  on  or  off  from  one  or  more  switches, 
usually  two,  one  on  the  first  fioor  and  one  on  the  second  floor. 
These  switches  aie  known  as  3-way  or  4-way,  or  3-pole  or 
4-pole,  switches.  Thus  a  person  on  a  lighted  first  floor  wish- 
ing to  go  to  a  dark  second  floor  is  enabled  to  light  the 
second-floor  light  from  the  first  floor,  go  upstairs  and  from 
there  extinguish  the  first-floor  light. 

CLOSET  LIGHTS. 
A  ceiling  light  placed  in  a  closet  is  very  desirable,  es- 
pecially if  the  light  from  a  window  does  not  enter  it. 
Switches  for  closets  are  often  set  in  the  door  joints  and 
operated  by  the  movement  of  the  door.  If,  however,  the 
door  is  to  be  left  open  for  ventilation,  wall  switches  are 
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nrefprro^      fnp    nth. 


light  which  bums 
■whea  the  switch 
is  on  serves  to 
economize  current. 
This  type  of 
switch  is  to  be 
recommended    i  n 


Drop  Shower  and  Wall  Switch. 

Lighting  Dxturca  of  tbls  tjpc  freqnenllr  produce 

pleBBlng  elTecIa,  althougb  the  iDierted  dome  (not 
Bhown)  Is  preferred  bj  man;.  B.  Wall  (fliuh  Irpe) 
pUHb  Hwltcbes  ore  usiiall;  placed  about  8  feet  10 
Inches  from  tbe  floor.  When  desired  ther  may  be 
placed  higher  so  as  to  be  out  of  reach  of  small 
children. 
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coDQection  with  all  heating  or  other  appliances  which  are 
fixed  in  poaition  and  do  not  visibly  indicate  when  current  is 
on.  Switches  of  this  type  are  obtainable  as  combination 
nnits  which  may  be  placed  together  in  the  same  wall  outlet 
and  covered  with  a  single  plate. 

BASE  AND  WALL  RECEPTACLES. 
A  liberal  distribution  of  fiush  receptacles  and  plugs 
throughout  a  residence  will  be  found  handy  for  a  great 
variety  of  purposes.  When  wiring  is  being  done  the  instal- 
lation of  a  few  for  which  at  the  moment  no  use  appears  will 
cost  but  little  more  and  the  chances  are  that  as  the  ad- 
vantages of  electricity  become  better  known  they  will  be 
found  very  desirable.  Such  receptacles  may  be  placed  gen- 
erally on  or  just  above  the  baseboard  and  the  plates  may  be 
painted  to  match  the  surroundings  so  that  they  will  be  in- 
conspicuous. It  is  well  to  install  two  spare  receptacles  in 
each  main  room  and  hall. 

OUTSIDE  OUTLETS. 
The  porch  should  have  one  or  more  outlets  in  the  ceiling 
and  if  a  living  porch  is  provided  receptacles  should  be 
placed  in  the  side  wall  12  to  15  inches  above  the  floor  (to 
prevent  water  splashing  on  iJiem),  to  which  may  be  con- 
nected a  reading  lamp,  chafing  dish,  or  such  other  useful 
electrical  device  as  may  be  needed.  The  lights  in  the  ceiling 
should  be  controlled  by  a  switch  just  inside  the  door  or  if 
it  may  be  desirable  to  turn  them  on  or  off  from  the  outside 
as  well,  a  double  switch  (on  inside  and  outside)  can  be  used. 

FLOOR  RECEPTACLES. 

The  use  of  heating  devices  on  the  table  calls  for  floor  out- 
lets to  avoid  a  wire  dangling  from  the  lighting  fixture  above. 
Floor  boxes  with  cone-shaped  tops  projecting  above  the 
floor  to  prevent  water  fnma  altering  the  box  and  to  protect 
the  wires  are  obtainable,  or  the  cone  tops  can  be  removed  and 
a  flush  top  substituted. 

CELLAR  UGHTING. 

Outlets  in  the  cellar  should  be  so  located  as  to  best  illumin- 
ate laundry  appurtenances,  furnaces,  and  fuel  storage  bins, 
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and  pumps  or  other  apparatus  that  might  need  attention. 
SmaU  consumption  lamps,  10  or  16  vatt,  nsuallj  are  suf* 
ficient  for  general  illuminatiiHi  in  the  cellar.  For  a  work 
bench  or  other  utility  requiring  better  li^t,  40-watt  lamps 
are  better.  Store  rooms  for  vegetables  and  other  edibles 
should  be  well  lighted  from  the  ceiling,  with  a  controlling 
switch  at  the  door  or  a  pendant  switch  at  the  lamp.  At 
least  one  li^^t  in  the  cellar  should  be  located  to  illuminate 
the  stairway,  and  this  light  should  be  controlled  from  a 
switch  at  the  head  of  the  steps. 

ROOU  UGHTING. 

It  is  a  decided  mistake  to  attempt  to  limit  outlets  in  re^- 
dences  to  the  fewest  possible  permissible  with  the  ori^ol 
fnmiture  layout.  They  should  be  planned  with  a  view  to 
any  rearrangement  of  furnishings.  It  is  always  possible  to 
cap  outlets  until  needed.  All  portions  of  a  room  should 
be  properly  illuminated  and  the  lighting  layout  should  be 
studied  with  this  in  -view. 

HAIX  LIGHTING. 

A  soft  general  illumination  adapts  itself  well  to  halls, 
with  the  possible  addition  of  a  portable  table  or  standard 
lamp. 

PANTRY  LIGHTING. 

The  pantry  should  be  well  lighted  from  a  high  center  out- 
let so  that  contents  of  dressers  and  cupboards  can  be  seen 
distinctly.  The  outlet  should  be  controlled  by  a  switdi  at 
the  door. 

KITCHEN  LIGHTING. 

A  ceiling  outlet  controlled  from  &  switch  at  the  door  into 
the  dining  room  is  always  recommended.  If  no  other  lights 
are  provided  there  is  annoyance  from  shadows  at  the  stove, 
at  the  sink,  or  ot^er  points  where  one  works.  For  this 
reason  side  outlets  are  advised,  particularly  at  the  sink  and 
near  the  other  most-used  portion  of  the  room. 


As  the  laundry  is  usuaUy  finished  in  light  color,  com- 
paratively little  general  illumination  from  ceiling  fixtures 
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is  required.  At  the  ironing  board  a  drop  li^t  should  be 
provided  with  a  socket  of  the  double  outlet  type,  or  provision 
be  made  for  a  separate  outlet  for  connecting  tJie  electric  iron. 

BATHROOM  UGHTING. 
For  bathrooms  of  the  size  found  in  most  houses,  one  drop- 
light  from  the  ceiling  or  a  bracket  with  the  lamp  located 
in  front  of  and  slightly  above  the  mirror  is  usually  suffi- 
cient. When  the  room  is  larger  than  the  average,  the  in- 
stallation frequently  includes  a  ceiling  outlet  wiUi  a 
side  outlet  placed  on  each  side  of  the  mirror.  The  ceiling 
outlet  is  usually  controlled  by  a  switch  at  the  door,  while  the 
side  outlets  may  have  chain  pull  or  key  switches.  The  side 
fixtures  at  the  mirror,  if  installed,  should  project  8  to  15 
inches  from  the  wall  and  be  so  placed  as  to  light  well  each 
side  of  tiie  face.  Bathroom  lights  should  never  be  so 
placed  as  to  throw  the  shadow  of  anyone  in  the  room  on  tiie 
window  shade. 

SEWING-ROOM  UGHTING. 

The  general  illumination  of  the  sewing  room  may  be  from 
the  ceiling,  with  one  switch  control,  or,  where  the  room  is 
small,  one  light,  either  drop  from  ceiling  or  wall  outlet,  will 
be  sufficient.  Though  not  absolutely  essential,  side  lights 
installed  to  bristly  illuminate  the  sewing  and  cutting  table 
and  the  location  where  the  comfortable  chair  for  hand 
sewing  is  usually  placed  add  conveniences  not  commonly 
met.  A  separate  outlet  for  the  pressing  iron  should  not  be 
overlooked,  and  the  need  of  an  electric  fan  in  warm  weather 
may  call  for  another  outlet,  although  in  most  cases  it  will 
be  attached  to  the  lighting  socket. 

ELECTRIC  COOKING. 

The  use  of  electricity  for  general  cooking  purposes  is 
really  deserving  of  far  more  space  than  can  be  ^ven  in  this 
short  article  in  order  to  convey  properly  even  a  fairly  ac- 
curate conception  of  its  merits.  Among  its  advantages,  and 
they  far  outweigh  the  disadvantages,  may  be  mentioned 
those  that  follow. 

As  compared  to  other  methods  of  cooking,  little  heat  is 
thrown  into  the  room.    This  makes  it  strongly  favored  for 
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hot  ■weather,  when  the  average  kitchen  is  too  hot  to  work  in 
comfortably  most  of  the  time  that  the  cooking  is  going  on. 
Contrary  to  conditions  existing  in  kitchens  where  huX  is 
consumed  at  the  burners  of  the  stove,  no  products  of  combus- 
tion pass  into  the  air  of  a  room,  hence  with  electric  cooking 
the  air  is  decidedly  better  when  the  outside  temperature 
requires  that  doors  and  windows  be  kept  closed.  The  rate 
of  cooking  can  be  more  definitely  and  quickly  regulated. 
Electric  cooking  utensils  are  not  covered  with  soot  and 
therefore  are  easier  to  wash  and  clean.  If  a  breeze  is  blow- 
ing through  the  kitchen  on  a  summer  day  no  attention  need 
be  paid  to  it,  as  there  is  no  danger  of  explosion  or  other 
trouble  due  to  the  possible  extinction  of  the  flame.  In  fact, 
with  electric  cooking  there  is  practically  no  such  fire  risk  as 
there  is  with  coal,  gas,  or  gasoline.  Some  cooking  can  be 
done  on  the  dining-room  table,  and  this  sometimes  appeals 
strongly  to  those  who  do  not  like  to  absant  themselves  from 
the  family  meal  or  who  like  to  have  things  hot  front  pan  to 
plate. 

Electric  cooking  is  no  doubt  a  desirable  asset  to  any 
household.  It  must  be  regarded  as  more  expensive,  when 
dollars  and  cents  are  considered,  but  many  who  use  it  rate 
the  convenience  and  advantages  as  well  worth  the  difference. 
Electric  cooking,  however,  can  not  be  considered  as  possible 
with  the  ordinary  farm  light  and  power  outfit.  Service 
from  transmission  lines,  central  stations,  and  even  from  some 
private  hydroelectric  plants  of  more  than  the  usual  capacity 
does  make  it  available. 

SOME  LiGHTING-aRCtnT  APPLIANCES. 

There  are  several  appliances  that  can  be  used  on  electric 
lighting  circuits.  Several  types  of  portable  disk  stoves  are 
available.  They  may  be  obtained  for  either  the  82  or  110 
voltage.  Bacon  and  eggs  and  griddle  cakes  may  be  cooked 
on  these  stoves.  Toast  may  be  made  by  placing  a  piece  of 
wire  netting  between  the  bread  and  the  top  of  the  stove. 
They  may  be  used  in  the  dining  room,  sick  room,  etc.  They 
are  made  in  at  least  three  sizes,  and  the  largest  ones  are  pro- 
vided with  a  three-point  switdi  which  permits  a  regulation 
of  temperature. 
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The  electric  toaster  permits  the  toasting  to  be  done  where 

it  can  be  watched  without  undue  inconvenience.     Many 

claim  that  the  sooner  toasted  bread  is  served  after  toasting 

the   more   delicious  is 


retain  the  delicate  and  dis-  ^*^^  havers. 

tinctive    aroma    which   may        ^»  ™*  <^"  ■«<"*  "  *'"''P  "<* 

,      ,         .       ,       ,  .  "^  labor-BBTlDB   device    with   ft    separata 

be  lost  m  the  form  of  vapor,  motor,  it  is  to  be  desired.     A.  Motor- 

the      coffee      percolator     has  »"^"''  washlag  machine  a^d  wringer. 

,     .  '^        1   ■,       rw>i  B.  Motor-drlTcn  Mparator. 

much  to  commend  it.     I  hey 

are  obtainable  in   several   sizes   for  both   the   32   and   the 

110  voltage. 

Being  obtainable  in  a  number  of  different  designs  and  de- 
signed for  perfect  control  and  regulation  of  heat,  the  elec- 
tric chafing  dish  permits  the  preparation  of  a  small  meal  in 
any  room  where  an  electric-lighting  plug  exists.  Th^  too 
are  procurable  for  either  the  32  or  the  110  voltage. 
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The  hot-water  bottle  has  seen  so  much  use  in  many  homes 
that  some  would  not  care  to  be  without  one.  The  applica- 
tion of  heat  is  recognized  by  the  medical  profession  as  a 
very  important  and  reliable  means  of  relieving  suffering. 


The  Electric  Iron, 

Probabljr  the  bent  knoivn  sod  most  utied  of 
devices.     Heated  fram  within  b;  f 
beat,  it  aTolda  ttie  ehansliig  ot  Irons  OTec  a  bot  itove  and 
pennlta  a  more  pleaaaot  room  ia  which  to  n^ork. 

And  the  electric  heating  pad  eliminates  the  danger  of  leak- 
ing water  and  provides  or  maintains  a  constant  maximum 
temperature.  A  regulating  switeh  permits  adjustment  for 
different  degrees  of  heat. 

For  teble  cooking  the  table  grill  fills  a  long-felt  want. 
With  it  one  may  fr^,  broil,  toast,  boil,  or  have  a  hot  plate. 


^dovGoot^lc 


238    Yearbook  of  the  Department  of  Agnculture^  1919. 

each  neceesarily  limited  in  capacitj  but  functioning  per^ 
fectly.  The  utensil  consists  of  a  horizontal  series  of  open 
radiant  coils  which  glow  almost  instantly  upon  turning  csx 
the  current.  A  vessel  is  supplied  for  boiling  water  or  steam- 
ing eggs,  the  cover  of  which  when  inverted  forms  a  frying 
pan.  Under  the  heating  coils  is  a  compartment  for  broil- 
ing, while  bread  may  be  toasted  on  gratings  directly  over  the 
heating  coils. 

WASHING  MACHINE. 

The  washing  machine  has  perhaps  done  as  much  (if  not 
more)  toward  relieving  the  housewife  of  much  of  the  extra 
burden,  which  has  been  thrown  upon  her  under  present  eco- 
nomic conditions,  as  any  other  of  the  labor-saving  devices. 
There  is  no  doubt  that,  in  a  measure,  it  replaces  the  washer- 
woman. Let  no  one  have  the  impression,  though,  that  it 
does  the  family  wash  and  therefore  offers  a  complete  solution 
of  the  problem.  The  installation  of  a  washing  machine  re- 
moves much  of  the  drudgery  and  heavy  work  of  washing, 
but  when  the  job  is  once  started  practically  all  of  one's  time 
is  required  until  the  clothes  are  out  on  the  line.  It  has  thus 
made  it  possible  for  girls  14  years  old  to  do  the  family  wash, 
whereas  under  the  old  manual  way  it  would  have  been  con- 
sidered that  the  labor  required  made  that  out  of  the 
question. 

These  machines   are  manufactured  by  many  companies 
and    require    comparatively    little    current    for    operation. 
They  may  be  operated  from  any  lighting  socket. 
ELECTRIC  IRONS. 

Electric  irons  are  available  in  weights  of  3,  4,  5,  and  6 
pounds.  The  lightest  consumes  about  350  watts,  the  heaviest 
about  580.  The  4-po(md  iron  probably  is  the  most  used. 
The  electric  iron  is  the  most  popular  of  all  the  household 
conveniences.  It  is  manufactured  in  several  shapes.  In 
one,  a  pull-off  plug  makes  the  electrical  connection  to  the 
heating  element  of  the  iron.  In  another,  an  indicating  ^tm 
and  off"  switch  is  added,  while  in  still  another  a  perma- 
nently attached  cord  is  provided.  One  type  can  not  be  rec- 
ommended above  the  other  two. 
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BpedaUst  in  Charge,  Marketing  Live  Stock  and  Heats 

Bureau  of  Market*. 

TTNIQUE  among  the  marketiag  systems  of  the  world, 
w  the  stockyards  centers  of  the  United  States  are  the 
most  highly  organized  institutions  in  existence  for  the  sale 
of  live  stock  and  for  the  manufacture  and  distribution 
of  live-stock  products.  Contrasted  with  the  village  market 
place,  where  the  farmer  dickers  directly  with  the  butcher 
over  the  price  of  his  pig  or  cow,  the  mammoth  modern  live- 
stock markets  of  America  have  become  the  wonder  of  the 
world.  The  Chicago  stockyards,  foremost  in  volume  of 
business  among  all  markets  of  any  kind,  draw  their  supplies 
of  animals  from  the  most  remote  coasts  and  corners  of  the 
country,  and  transact  annual  live-stock  sales  of  about  a  bil- 
lion dollars,  or  more  than  three  millions  a  day.  Kansas 
City,  Omaha,  St.  Joseph,  East  St.  Louis,  Fort  Worth,  St. 
Paul,  Sious  City,  Denver,  and  other  important  points  like- 
wise have  developed  to  the  degree  of  great  public  centers  of 
interstate  live-stock  trade.  In  all  there  are  now  about  70 
public  markets  to  which  live-stock  shipments  are  consigned 
regularly,'  During  1919,  the  numbers  of  animals  passing 
through  these  points  were  about  25  million  cattle,  27  million 
sheep,  and  45  million  hogs,  which,  although  including  many 
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duplications  due  to  counting  stock  at  more  than  one  point, 
still  represent  a  considerable  majority  of  the  meat  animals 
marketed  in  the  United  States. 

Natural  economic  conditions  have  been  chiefly  responsible 
for  the  development  of  these  market  centers.  Unlike  the 
more  thickly  and  homogeneously  populated  countries  of 
the  Old  World,  our  largest  consuming  and  distributing  cen- 
ters and  export  points  are  located  along  the  Atlantic  sea- 
board while  our  supply  of  meat  animals  is  chieRy  in  the 
middle  and  western  sections.  This  situation  precludes  the 
direct  local  movement  of  meat  animals  from  producers  to 
i  retail  dealers,  except  to  a  limited  extent.  Consequently  the 
development  of  large  live-stock  markets  and  packing  centers 
at  intermediate  points  was  inevitable.  With  the  gradual 
westward  drift  of  the  centers  of  population  and  industry, 
together  with  the  development  of  improved  transportation, 
refrigeration,  and  methods  of  packing  and  distribution,  a 
corresponding  development  of  live-stock  markets  has  oc- 
curred at  points  nearer  the  producing  centers,  and  at  the 
present  time  such  markets  exist  in  almost  all  parts  of  the 
United  States.' 

Coincident  with  their  remarkable  development  in  magni- 
tude and  organization,  these  great  markets  have  produced 
problems  which  have  a  vitally  important  bearing  upon  live- 
"  stock  production  and  which,  therefore,  directly  affect  every 
citizen  either  as  a  producer  or  as  a  consumer  of  meats.  The 
root  of  these  problems  consists  in  the  concentration  of  owner- 
ship and  control  of  the  stockyards  and  other  facilities  at 
many  of  the  important  live-stock  centers,  which  gradually 
have  been  absorbed  by  Chicago  meat-packing  interests. 
These  interests,  according  to  the  Federal  Trade  Commission, 
now  own  or  control  28  stockyards  through  which  pass  84 
per  cent  of  the  live  stock  shipped  to  market  centers  in  this 
country.*  As  this  group  of  packers  is  regarded  by  most 
stockmen  and  farmers  as  a  virtual  monopoly  in  their  con- 
trol of  the  meat  supply,  and  as  it  is  considered  that  they  are 
able  to  manipulate  market  prices  and  movements  to  a  large 
extent,  the  consequent  effect  of  their  gradually  gained  domi- 

'  Qreat  Ceotral  Markets  for  Live  Stock  lod  Meate.  Proceedings  ot  SecoDd 
PBD-Amerlcan  BdentUlc  Congreea,  Vol.  Ill,  p.  839-Sll. 

■  Report  of  Uie  Federal  Trade  CommlBBloa  «a  the  Meat  PaeUnx  iDdaBtrr. 
Part  III,  p.  11. 
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nation  of  most  of  the  principal  stockyards  and  of  the  meat 
trade  in  the  largest  citiee  has  been  a  growing  distrust  and 
dissatisfaction  on  the  part  of  live-Btock  producers  with  re- 
gard to  marketing  conditions. 

The  result&nt  situation  relative  to  the  production  of  meat 
animals  is  ghown  strikingly  by  the  diagram  below,  which 
means,  substantially,  that  the  beef  cattle  supply  remained  at 
a  standstill  for  20  years  before  the  war  with  Germany,  and 
the  hog  supply  for  practically  80  years,  while  the  number  of 
sheep  had  diminished  heavily.  Although  production  was 
simulated  by  the  rising  prices  and  by  the  optimism  whit^ 
naturally  spread  among  food  producers  after  the  magnitude 
of  Europe's  war-time  food  needs  became  apparent,  still  the 
discrepancy  between  the  domestic  demand  and  the  limited 
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supply  of  live  stock,  together  with  thp  apparent  need  for 
greatly  increased  quantities  of  meat  for  the  fighting  forces, 
prodiioed  a  serious  situation  which  had  a  critical  bearing 
on  our  position  from  a  military  point  of  view.  Under  these 
circumstances,  the  President,  at  the  suggestion  of  the  Food 
Administrator  in  March,  1918,  appointed  a  commission  to 
consider  and  formulate  a  national  policy  relative  to  the 
meat  supply.  Recognizing  the  prevailing  lack  of  confidence 
as  an  important  factor  in  the  situation,  this  commission  rec- 
ommended to  the  President  the  licensing  and  regulation  of 
the  stockyards,  the  establishment  of  a  govenmiental  sys- 
tem of  animal  grading,  and  the  official  reporting  of  the  dis- 
tribution of  live  stock,  meats,  and  other  products  from  prin- 
164887'— TBK  i»i»— 1« 
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cipal  packing  points.  Pursuant  to  this  recommendation,  a 
proclamation  making  it  effectiTe  vras  issued  by  the  Presi- 
dent,  June  18,  1918,  under  authority  of  the  Food  Control 
Act.  The  organization  and  administration  of  the  live  stock 
market  supervision  service  was  immediately  undertaken  by 
the  Department  of  Agriculture  at  the  direction  of  the  Presi- 
dent, the  Chief  of  the  Bureau  of  Markets  being  designated 
as  the  administrative  officer  in  immediate  charge  of  this 
service. 

In  accordance  with  the  President's  proclamation,  the  stock- 
yards, live  stock  commission  firms,  traders,  and  order  buyers 
subject  to  license  were  notified  of  the  license  requirements, 
which  became  effective  July  25,  1918,  to  remain  in  force 
until  the  conclusion  of  peace.  A  tentative  draft  of  rules 
and  regulations  was  submitted  to  several  thousand  repre- 
sentatives of  all  classes  of  interests  affected,  including  live- 
stock producers,  whose  suggestions  and  criticisms  were  care- 
fully considered  before  the  issuance  of  the  general  regula- 
tions governing  licensees.  These  regulations  were  signed 
by  the  President  and  issued  July  26,  1918,  as  Circular  116, 
Office  of  the  Secretary  of  Agriculture.  When  it  was  found 
shortly  thereafter  that  certain  features  of  the  buying  opera- 
tions of  slaughterers,  packers,  renderers,  and  other  buyers 
in  licensed  stockyards  were  not  fully  covered  by  the  Food 
Administration's  control,  a  supplementary  proclamation 
pertaining  to  those  classes  of  business  was  issued  by  the 
President  on  September  6,  1918,  and  the  general  regulations 
were  amended  accordingly. 

The  general  principles  aimed  at  in  tJie  drafting  of  the 
regulations  were  to  require  adequate  facilities,  equipment, 
and  service  at  live-stock  markets;  to  prevent  extortionate 
or  excessive  charges  for  yardage,  feed,  commissions,  and 
other  service;  to  prohibit  unfair  dealing,  deceptive  practices, 
and  unwarranted  combinations,  manipulations,  or  discrimi- 
nation in  the  purchase  and  sale  of  live  stock,  including  the 
circulation  of  false  or  misleading  market  information;  to 
require  the  keeping  of  full  and  accurate  records  by  licensees, 
such  records  to  he  subject  to  examination  by  authorized 
officials;  and  otherwise  to  foster  and  further  open  and  fair 
competition  in  efficiently  conducted  market  places. 

The  issuance  of  licenses  proceeded  promptly  from  the 
effective  date  (July  25)  fixed  by  the  President's  procla- 
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mationt  and  shortly  thereafter  substantially  all  ccsicems 
affected  had  been  duly  licensed.  Licenses  are  now  held  by 
123  stockyards,  410  commission  men,  115  order  buyers, 
1,052  traders,  speculators,  and  scalpers,  304  daughterers, 
meat  packers,  renderera,  and  other  buyers,  and  by  988 
licensees  conducting  various  combinations  of  these  lines  of 
business,  making  a  total  of  2,992.  One  hundred  and  eighty- 
six  licenses  have  been  canceled,  including  those  surrendered 
on  account  of  discontinuation  of  business  and  two  cases  of 
violation  of  regulations.  A  number  of  additional  cases  are 
pending. 

To  expedite  the  organization  of  a  corps  of  competent 
market  supervisors  and  assure  the  effective  administration 
of  the  regulations,  several  men  of  recognized  standing  and 
successful  experience  in  different  branches  of  the  live-stock 
industry  were  added  temporarily  to  the  live-stock  staff  of 
the  Bureau  of  Markets.  Local  representatives  of  the  bu- 
reau's live-stock  market  report  service,  who  already  were 
stationed  at  the  stockyards  at  Chicago,  Kansas  City,  Omaha, 
East  St.  Louis,  South  St.  Paul,  Denver,  Salt  Lake,  and 
Portland,  were  instructed  to  perform  the  duties  of  acting 
market  supervisors  at  their  respective  markets.  As  rapidly 
as  other  competent  supervisors  were  available  the  service 
was  installed  nt  the  following  additional  points;  Billings, 
Boston,  Buffalo,  Cincinnati,  Cleveland,  Fort  Worth,  Indian- 
apolis, Jacksonville,  Lancaster,  Louisville,  Nashville,  New 
Orleans,  New  York,  Oklahoma  City,  Philadelphia,  Pitts- 
burgh, San  Francisco,  Sioux  City,  St.  Joseph,  and  Wash- 
ington. The  supervisors  in  charge  of  these  28  markets  also 
were  made  responsible  for  the  supervi^on  of  the  various 
other  stockyards  in  their  respective  districts.  Thus  all  of 
the  licensed  stockyards  in  the  United  States  were  shortly 
brought  under  effective  supervision.  Assistant  supervisors 
also  have  been  assigned  to  some  of  the  larger  markets,  such 
as  Chicago,  Kansas  City,  Omaha,  and  East  St.  Louis.  On 
account  of  the  curtailment  of  available  funds  and  the  antici- 
pated conclusion  of  peace,  the  branch  offices  of  this  service 
at  Billings,  Buffalo,  Cincinnati,  Cleveland,  Jacksonville, 
Lancaster,  Nashville,  Oklahoma  City,  Salt  Lake,  Sioux  Ci^, 
and  St.  Joseph  have  been  discontinued  since  July  1,  1919. 

Many  hundreds  of  complaints  and  adjustments  have  been 
handled  by  the  local  supervisors,  illustrative  of  which  may 
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be  mentioned  the  installing  of  needed  Btockyard  facilities, 
such  as  scales,  pens,  alleys,  chutes,  docks,  and  viadocta ;  em- 
ploying additional  yardmen  to  relieve  congestion  of  stock 
in  the  yards;  requiring  the  furnishing  of  feed  of  suitable 


In  tbe  Stockyards. 


»  typica 


quality  and  accounting  for  feed  at  actual  or  carefully  esti- 
mated wei^ta;  reducing  excessive  charges  for  feed;  clean- 
ing pens  and  alleys  which  were  unfit  for  use;  rearranging 
weighing  schedules  and  promoting  earlier  hours  of  trading 
to  eliminate  avoidable  congestion  and  delays;  correcting 
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abuses  in  the  disposal  of  crippled  fmimals;  tipping  eto*^- 
ysrds  employees  to  secure  Erpedal  privileges  in  yarding  and 
handling  stodi ;  deceptive  practices  in  the  buying  and  selling 
of  stock;  and  readjusting  inadequate  rates  of  payment  for 
dead  stock. 

As  an  example  of  the  Teadiness  with  which  the  trade  co- 
operated in  bringing  about  these  improvements,  the  follow- 
ing notice  issued  by  the  Chicago  Live  Stock  Exchange  on 
June  25,  1918,  to  its  mmnbers  is  cited: 

In  view  of  the  proposed  UcenelDg  of  commlsBlon  merchants  under 
the  proelematlon  of  the  President  T>f*the  United  States  aiid  the  proba- 
blllt;  that  UcaiBecB  wUI  not  be  permitted  to  tabe  advantage  of  any 
assistance  from  so-called  crippled  hog  traders,  scalpers,  or  followers, 
the  board  of  directors  of  this  exchange  has  this  day  caused  to  be  ls> 
sued  this  notice,  taking  effect  July  1,  1S18,  tliat  on  and  after  that 
date  commlsdon'  merchauts  shell  yard  all  stock  from  the  trains,  feed, 
water,  and  weigh  same  by  their  own  employees,  and  that  no  sei-vice 
whatever  shall  be  given  or  rendered  by  any  persons  sot  on  the  pay- 
roll of  a  comadssion  concern. 

.  These  instructions  did  npt  alter  the  arrangement  whereby 
the  stockyard  company  renders  certain  services  in  thedelivery 
of  stock  and  feed  to  pens.  This  action  was  designed  to  elimi- 
nate one  of  the  most  common  causes  of  complaint  against 
the  methods  of  handling  consignments  of  stock  in  the  yards. 

The  following  .notice  issued  by  the  acting  market  super- 
visor at  Chicago  illustrates  the  manner  ii^  which  earlier 
hours  of  trading  were  promoted  at  that  important  point: 

At  a  meeting  held  on  April  8  of  ofBcials  and  representative  mem- 
bers' of  the  Chicago  Live  Stock  Escbange  and  Traders'  Live  Stock 
Exchange,  packer  buyers,  and'offldaU  of  the  Union  Stock  Yards  and 
Tl^nslt  Company  with  r^resentatlves  of  the  Bureau  of  Markets,  the 
matter  of  an  earlier  market  at  Chicago  was  considered.  It  was 
agreed  that  the  earliest  hours  of  trading  consistent  with  the  proper 
handling  of  the  stock  are  desirable  and  to  the  advantage  of  all  in- 
terests concerned  and  r^resentatlvea  of  the  varlotis  Interests  present 
expressed  their  wlUingnesH  to  cooperate  with  the  Bureau  of  Markets 
to  that  end.  Officials  of  the  Stock  Yards  Company  stated  that  the 
scales  would  be  opaied  and  ready  to  receive  and  wel^  stock  earlier 
than  at  present  if  the  advancement  of  the  hours  of  trading  renders 
this  necessary.  Effective  Monday,  April  14,  commission  men  will 
be  ^[pected  to  have  their  stock  ready  to  oiler  for  sale  not  later  than 
S  o'clock,  as  far  as  possible,  and  buyers  to  be  in  the  yards  ready  to 
buy  by  that  time.  It  will  be  understood  tliat  tbe  early  appearance 
of  buyers  and  sellers  on  the  market  does  not  necessarily  Indicate  an 
lunsnal  market  condition  but  is  In  compliance  with  the  plan  for 
the  establishment  of  an  earlier  market. 
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Patrons  and  members  of  the  trade  at  various  markets  have 
stated  that  the  stockyards  have  been  kept  in  a  cleaner  condi- 
tion since  supervision  was  inaugurated  than  ever  before. 
Enthusiastic  friends  of  the  service  at  one  of  the  important 
stockyards  state  that  the  annual  saving  in  shrinkage  effected 
by  the  improvement  in  t«*minal  switching  and  unloading  of 
stock  trains  at  that  point  amounts  to  more  than  the  total 
cost  of  supervision  at  all  markets.  It  is  generally  agreed  by 
all  who  have  carefully  observed  the  working  of  the  service 
that  the  activities  of  the  local  supervisors  and  their  assist- 
ants, besides  producing  many  actual  savings  and  correcting 
numerous  specific  abuses,  have  also  prevented  many  former 
in-egular  practices  and  exerted  a  salutary  influence  on  trad- 
ing conditions  through  their  mere  presence  on  tiie  market. 

Among  the  matters  referred  to  the  Washington  office  for 
consideration,  those  of  principal  importance,  and  in  which 
public  hearings  have  been  held,  are  increased  rates  of  com- 
mission and  yardage,  alleged  discrimination  by  members  of 
live  stock  exchanges  against  nonmembers,  discrimination  by 
a  stockyards  company  as  to  the  use  of  vaccinating  facilities 
and  privileges,  theft  of  live  stock,  false  returns  to  con- 
signors, and  overcharges  for  feed  by  stockyards  and  com- 
mission firms.  A  commission  firm  which  made  a  practice 
of  rendering  false  returns  was  required  to  restore  to  its 
shippers  more  than  $18,000  and  its  license  was  canceled. 
Another  licensee  has  been  caused  to  refund  over  $20,000 
wrongfully  withheld  through  the  manipulation  of  feed  ac- 
counts. Other  irregularities  disclosed  through  complaints 
or  by  auditors  and  investigators  of  the  supervision  service 
have  been  dealt  with  as  the  circumstances  appeared  to  war- 
rant. Considering  the  number  of  concerns  licensed  and  the 
immense  volume  of  business  affected,  it  is  only  fair  to  say 
that  the  abuses  found  have  been  comparatively  few,  and, 
with  some  exceptions,  not  of  a  flagrant  sort. 

In  accordance  with  a  further  recommendation  of  the 
President's  Meat  Commission,  specific  attention  has  been 
given  by  the  Bureau  of  Markets  to  the  development  of 
standard  market  classes  and  grades  of  live  stock,  in  connec- 
tion with  the  supervision  of  live-stock  markets  and  the  mar- 
ket report  service,'     Specialists  in  live-stock  classification, 
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together  with  the  Bureau's  local  representativeSi  were  as- 
signed to  a  thorough  investigation  and  comparison  of  the 
market  classifications  in  use  at  Chicago,  Kansas  City, 
Omaha,  East  St.  Louis,  Fort  Worth,  St.  Joseph,  Sioux  City, 
and  St.  Paul.  On  the  basis  of  this  investigation  a  uniform 
classification  was  adopted  for  use  in  live-stock  reports  at  all 
markets  from  which  quotations  are  issued  by  the  Bureau, 
and  for  the  guidance  of  all  tlie  market  supervisors.  This 
marks  an  important  step  in  the  stabilization  and  supervision 
of  market  conditions,  furnishing,  as  it  does,  an  entirely  new 
and  long-needed  means  of  comparison  between  prices  of  live 
stock  sold  at  the  various  markets,  and  between  prices  of 


Waiting  (or  a  Bayer. 

live  animals  and  corresponding  grades  of  dressed  meat. 
Records  also  have  been  kept  showing  the  numbers  and  prices 
of  live  stock  purchased  by  slaughtering  concerns,  and  ship- 
ments of  live  stock,  including  stockers  and  feeders,  from  the 
various  markets.  Preliminary  arrangements  also  have  been 
made  for  the  reporting  of  dressed  meat  shipments  from 
principal  packing  points,  but  it  has  been  impracticable  as 
yet  to  put  this  feature  into  operation  because  of  the  lack  of 
sufficient  assistance. 

Besides  the  duties  specifically  provided  for  in  the  Presi- 
dent's proclamation,  the  administrative  staff  and  local  super- 
visors have  cooperated  actively  with  other  branches  of  the 
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Govemment  in  important  activities  pertaining  directly  to 
the  live-stock  markets.  Inf<»7nfttion  and  assistance  have 
been  furnished  to  the  Railroad  Administration  in  connec- 
tion with  the  revision  of  train  schedules  and  terminal  switch- 
ing arrangements  so  as  to  secure  the  arrival  of  stock  aS 
markets  earlier  in  the  day;  in  the  development  of  uniform 
rules  for  feeding  in  transit;  and  in  the  conduct  of  em- 
bargoes against  live-stock  shipments  during  the  periods  of 
excessive  market  receipts.  Committees  appointed  hy  the. 
Federal  Food  Administrator  for  the  administration  of  an 
agreement  relative  to  minimum  prices  for  live  hogs  were 
furnished  the  services  of  local  supervisors  and  the  nse  of 
the  bureau's  facilities  for  the  collection  and  distribution  of 
■  pertinent  information,  thereby  assisting  materially  in  the 
stabilization  of  the  hog  market  at  a  most  critical  period.         ! 

In  connection  with  the  selection  and  grading  of  dressed 
beef  for  the  Army,  Navy,  and  fighting  forces  of  the  Allies, 
for  which  the  Department  of  Agriculture  was  responsible 
temporarily  and  which  required  the  rapid  organization  and 
prompt  inauguration  of  an  inspection  service  at  the  prin-  { 
cipal  market  centers  by  the  Bureaus  of  Markets  and  Animal  i 
Industry,  representatives  of  the  stockyards  supervision  serv- 
ice, many  of  whom  were  experienced  in  the  grading  of  beef,  i 
assisted  effectively  in  starting  and  maintaining  this  impor- 
tant function,  which  exerted  a  direct  and  beneficial  effect 
apon  the  live-stock  markets  by  creating  a  needed  outlet  for  ' 
choice  and  good  beef  of  lighter  weights  than  previously  . 
had  been  included  in  the  specifications. 

Constructive  methods,  constant  counsel  with  competent 
and  recognized  representatives  of  the  various  interests  con- 
cerned, conservative  action  in  cases  requiring  the  ezercnse 
of  administrative  authority,  and  absolute  fairness  to  all 
parties  affected,  have  been  the  policies  of  those  responsible 
for  the  conduct  of  this  service.  Despite  the  brief  period 
of  its  exi£(tence  and  the  consequent  imperfections,  mistakes, 
and  lack  of  complete  efficiency  which  characterize  all  new 
enterprises  of  such  scope,  the  initial  results  nevertheless 
dranonstrate  conclusively  the  value  and  the  possibilities  of 
each  a  supervision  over  the  markets  through  which  passes 
the  bulk  of  the  Nation's  meat  supply. 


D.qit.zeaOvGoOt^lc 


IMPORTANCE  OF  THE  CALIFORNIA  CITRUS  VARIETIES. 

DtTRING  the  crop  year  1918-19  about  39,100  carloads  of 
oranges  and  grapefruit  and  9,963  carloads  of  lemons, 
or  49,063  carloads  of  citrus  fruit,  were  shipped  from  CaJi- 
fomia.  In  the  wholesale  markets  this  crop  brought  more 
than  $100,000,000.  After  the  expenses  incurred  in  packing, 
transporting,  and  marketing  were  deducted  from  this 
unouDt,  approximately  $75,000,000  was  returned  to  the  cit- 
rus growers  in  California.' 

Only  a  few  varieties  of  citrus  fruits  were  grown  to  pro- 
duce this  result.  The  Washington  Navel  orange  crop, 
which  ripens  during  the  winter  months,  amounted  to  ap- 
proximately 17,000  carloads;  the  Valencia  orange  crop, 
which  ripens  during  the  summer  months,  amounted  to  about 
20,000  carloads.  Other  orange  varieties  of  minor  impor- 
tance produced  about  1,500  carloads.  The  Eureka  and  Lis- 
bon varieties  of  lemons,  differing  mainly  in  the  season  of 
production,  so  that  mature  fruits  are  marketed  during  tho 
Mitire  year,  produced  9,963  carloads.  The  Marsh  is  the  only 
grapefruit  variety  grown  commercially,  and  this  crop,  which 

•  iDformaMon  fnrnlihed  by  the  California  Fruit  Growe™'  Eichange. 
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ripens  during  the  summer  months,  amounted  to  about  600 
carloads  of  fruit 

The  high  comm^i^ial  reputation  of  the  California  citrus 
fruits  has  largely  resulted  from  marketing  regular  and  uni-  - 
form  supplies  of  good  fruit  produced  by  a  few  standard 
varieties,  which  are  readily  identified  by  the  trade  and  by 
the  consumers.  For  this  reason  the  importance  to  the  cit- 
rus industry  of  conserving  and  improving  these  varieties, 
now  that  their  reputation  has  become  fully  established,  must 
be  apparent  to  every  thinking  {>erson. 

Most  of  the  development  of  the  citrus  industry  in  Cali- 
fornia to  its  present  great  commercial  importance  has  takea 
place  within  the  last  25  years.  Its  rapid  growth  during  thia 
period  is  one  of  the  marvels  of  horticulture.  The  princi- 
pal markets  for  the  crop  are  a  long  distance  from  where 
the  fruit  is  grown.  The  climate,  soil,  and  cultural  condi- 
tions in  the  citrus  districts  necessitate  constant  vigilance 
and  intelligent  effort  in  order  to  produce  successful  crops. 
These  and  other  circumstances  have  resulted  in  the  develop- 
ment of  many  improved  cultural  and  marketing  practices, 
largely  by  the  aid  of  scientific  research,  which  have  proved 
to  be  invaluable  not  only  in  the  profitable  growing  and 
marketing  of  citrus  crops  in  California,  but  also  in  the 
production  and  marketing  of  fruit  crops  in  other  sections 
of  the  United  States. 

OCCURKENCE  AND  FREQUENCY  OF  BUD  VARIATION. 

During  recent  years  many  California  citrus  growers  have 
noticed  the  presence  of  undesirable  trees  in  their  orchards. 
This  condition  seemed  more  apparent  in  young  orchards  or 
those  farther  removed  from  the  original  trees  from  which 
the  varieties  developed  than  in  the  older  orchards  which  were 
more  closely  related  to  the  original  parent  trees.  Many 
of  these  trees  apparently  produced  irregular,  light  crops  of 
inferior  quality.  In  some  cases  the  commercial  and  eating 
quality  of  the  fruit  from  the  offtype  trees  proved  to  be  so 
poor  that  it  became  necessary  to  sort  them  out  from  the 
general  crop  and  throw  them  into  the  cull  bins.  This  con- 
dition increased  the  expense  of  assorting  the  crop  and  also 
materially  reduced  the  merchantable  yield  of  the  orchards. 
In  many  instances  the  inferior  and  worthless  fruits  from 
the  undesirable  trees  could  not  be  easily  identified  in  the 
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packing  houses  and  were  inadvertent];  included  with  the 
regular  pack;  the  consumer  was  disappointed  in  their  eating 
quality,  and  a  loss  of  reputation  for  the  <»vp  as  a  whole 
inevitably  resulted. 

Acting  upon  the  requeet  of  some  of  the  leading  citrus 
growers  in  southern  California,  the  Bureau  of  Plant  In- 
dustry in  1909  began  an  investigation  for  the  purpose  (1) 
of  ascertaining  the  variations  which  have  taken  place  in 
the  important  commercial  citrus  varieties  grown  in  Cali- 
fornia through  bud  variations  and  to  learn  the  comparative 
value  of  the  different  strains  arising  from  these  variations 
for  commercial  fruit  production;  (2)  to  determine  the  ex- 
tent to  which  undesirable  variations  have  been  propagated, 
as  shown  by  the  percentage  of  such  undesirable  trees  exist- 
ing in  the  parent  bearing  orchards;  and  (3)  through  im- 
proved methods  of  propagation  to  reduce  the  number  of 
undesirable  variations  which  enter  into  commercial  citrus- 
fruit  orchards. 

These  investigations  have  been  carried  on  by  means  of 
records  and  observations  of  individual  trees.  The  term 
*'  performance  record  "  ia  used  here  to  mean  the  record  of 
the  number  and  commercial  quality  of  fruits  borne  by  indi- 
vidual trees  during  a  period  of  years.  Mostly  these  studies 
were  made  in  performance-record  plats,  consisting  of  groups 
of  trees  grown  under  comparable  conditions,  selected  for 
the  purpose  of  determining  the  behavior  of  the  trees  by 
means  of  individual-tree  records  of  production,  observations, 
descriptive  notes,  and  photographs. 

In  addition  to  securing  accurate  individual-tree  yield 
records,  a  very  careful  study  of  the  tree,  flower,  and  fruit 
cliaracteristics  was  made.  These  data  showed  that  striking 
bud  variations  were  of  frequent  occurrence  in  many  of  the 
citrus  trees.  For  example,  typical  Washington  Navel 
orange  trees  each  grown  from  a  single  bud  and  bearing 
fruits  similar  to  those  shown  in  figure  1,  were  often  found 
bearing  several  distinct  types  of  navel  oranges,  such  as  those 
shown  in  figure  2.  In  some  cases  these  variations  occurred 
as  single  fniit»  possessing  characteristics  different  from 
those  of  the  Washington  Navel  orange.  In  other  instances 
Washington  Navel  orange  trees  were  discovered  having  one 
large  limb  bearing  many  fruits  which  were  so  different  from 
the  other  fruits  on  the  tree  as  to  be  classed  as  belonging  to 
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a:  totally  different  variety.  Several  individual  trees  were 
found  on  which  nine  different  strains  of  the  navel  orange 
were  borne  on  different  limbs,  all  of  them  arising  as  bud 
sports  in  theee  trees.  The  differences  in  the  characteristics 
of  the  fmit  variations  in  some  of  the  b%es  were  found  to  be 
almost  as  important  from  the  commercial  standpoint  as 
those    which    differentiate    horticultural    varieties.    Thess 


Best  Strata  of  the  Wfisblngtoa  Navel  Orange. 

Fid.  1- — T^plcil  fruits  trom  a  tree  of  the  beat  Btrnln  of  tbe  WashlngtoD  Navel 

orange  vsrietj. 

variations  were  not  confined  to  the  Washington  Navel 
orange,  but  were  found  almost  as  frequently  in  the  trees  of 
Ihe  other  varieties  studied. 

The  number  of  the  important  fruit  variations  borne  by 
individual  citrus  trees  differed  greatly.  A  few  trees  in  all 
of  the  varieties  have  been  found  without  any  apparent  or 
marked  variation  in  fruits  other  than  the  usual  modifica- 
tions of  size,  shape,  texture  of  rind,  color,  and  quality  which 
are  probably  due  to  the  influence  of  season,  culture,  or  other 
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euvironmenta)  conditions.  Fortunately,  from  the  s^nd- 
point  of  the  conserration  and  improvement  of  the  varieties, 
the  inherent  variations  have  be^  found  to  occur  most  fre- 
quently in  the  trees  of  the  inferior  strains  of  all  of  the  vane- 
ties.  The  most  productive  trees  in  all  cases  so  far  studied 
and  those  bearing  the  most  desirable  fruits  have  produced 
comparatively  few  of  these  marked  fruit  or  other  bud  varia- 
tions.* 


Dry  Strain  of  tbe  Waehlngton  Navel  Orange. 
Fl«.  8. — T^ilcal  fmltB  from  a  tree  of  the  dry  itraln  of  the  WasblDgtop  NkTe) 
orange  varl^,  showlns  the  nndellntble  BBd  worthtees  characteristics  ot  the 
fmlta  of  thia  atraln.  This  and  other  Inferior  Btialna  oiiglDated  aii  bod  Tsrla- 
tlona  ot  the  best  strain,  and  their  accidental  propagation  has  been  tbe  sonrce 
of  great  loss  anaiiall]r  to  the  srovers  ponesslng  them. 

ORIGIN  OF  STRAINS. 

The  term  "strain"  is  here  used  to  designate  a  gronp  of 
individuals  of  a  horticultural  variety  which  differ  from  all 
other  individuals  of  the  variety  in  one  or  more  constant  and 
recognizable  characteristics  capable  of  perpetuation  through 
vegetative  propagation. 

■  The  detailed  reanlta  of  the  InTeBtlgBtlon  of  the  Tarlatlons  of  citrus  rarle- 
tlea  Id  Calltomla  have  been  presented  in  a  series  of  publlcaUans  of  the  Cnited 
States  Department  of  Agriculture.  These  reports  are  In  Department  Bulletins 
823,  624.  end  e9T.  to  which  the  reader  Is  referred  for  farther  Informatioli  as  to 
the  occnrrence  and  freqnencj  of  bnd  variations. 
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One  of  the  first  and  most  important  individual  fruit  va- 
riations observed  in  Washington  Kavel  orange  trees  was  a 
large,  coarse  fruit,  which  is  commonly  called  an  Australian 
Kavel  orange.  Soon  after  the  discovery  of  this  single  fruit 
variation  in  the  crop  of  a  typical  Washington  Navel  tree,  a 
limb  was  found  in  a  near-by  Washington  Navel  tree  bearing 
56   typical    Australian    fruits.      A    further   study    of   this 


Several  Strains  of  Lemons  from  the  Same  Tree. 

pDt  branches  oQ  a  Tarl&ble 
a  single  bod. 

orchard  revealed  several  trees  bearing  all,  or  nearly  all, 
Australian  fruits,  and  having  the  peculiar  upright  habit  of 
growth  so  characteristic  of  the  trees  of  this  strain. 

An  investigation  of  the  single  fruit  variations  foimd  in 
the  trees  of  the  varieties  studied  revealed  their  occurrence  in 
other  trees  as  limb  sports  and  in  other  c&ses  as  individual 
trees.    This  condition  illustrates  the  probable  origin  of  the 
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many  diverse  strains  in  citrus  varieties,  dne  to  the  accidental 
propagation  of  limb  sports,  and  is  an  important  reason  for 
obtaining  performance  records  for  use  in  the  selection  of 
bud  wood  for  propagation. 

So  far,  13  strains  of  the  Washington  Navel  orange,  12 
strains  of  the  Valencia  orange,  6  strains  of  the  Marsh 
grapefruit,  8  strains  of  the  Eureka  lemon,  and  5  strains 


A  Drone  Tree. 

Fla.  4.~-A  typical  unproductive  or  drone  trci  of  tbe  Bhade-Ctee  strain  of  the 
Earekn  lemon  Tarlet;.  Tbe  ti«es  ol  this  strain  show  citraaidlDarllr  rank 
Tegetatlve  groivth  and  bear  light,  loferlar  crops  as  compared  with  the  trees  of 
the  prodnctlTS  stralD. 

of  the  Lisbon  lemon  varieties  have  been  found,  their  char- 
acterictics  described,  and  the  behavior  of  typical  trees  de- 
termined. The  origin  of  all  these  strains  has  been  traced 
to  bud  variations,  examples  of  which  are  shown  in  figure  3, 
Iheir  distribution  in  established  orchards  has  been  largely 
the  result  of  accidental  propagation  of  the  bud  variations, 
due  to  a  lack  of  knowledge  of  the  importance  of  the  varia- 
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tiona  and  their  significance  in  the  work  of  maintaining  the 
eitrus  varieties. 

Hie  extent  of  the  occurrence  of  trees  of  the  diverse  strains  of 
the  dtrus  varieties  in  California  has  been  studied  carefully 


A  FrodnctlTe  Lemon  Tree. 

Fia.  5. — A  tj^cal  productiye  tree  o(  the  b«t  Btraln  of  the  Eureka  lemon 

varletj. 

in  many  districts  by  means  of  orchard  surveys.  The  per- 
centage of  offtype  trees,  that  is,  trees  belonging  to  strains 
different  from  ^ose  desired  in  the  orchards  and  usually 
inferior  to  them,  has  been  found  to  vary  from  10  to  approxi- 
mately 90.    An  average  of  25  per  cent  of  the  trees  in  the 
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orchards^  studied  have  been  found  to  belong  to  strains  which 
differ  markedly  from  the  typical  or  best  strain  of  the 
variety.  The  largest  percentage  of  variations 
from  the  superior  strains  has  been  found  in  the 
younger  orchards. 

The  trees  of  one  of  the  strains  ■- 
the  Eureka  lemon  variety  poss 
unusual  vigor  o(  growth  and  hal 
ually  bear  light  crops  of  infe- 
rior fruits.      A  typical  tree  of 
this  strain  is  shown  in  figure  i. 
On  -  account   of  their   large 
size  as  compared  with  the 
trees  of  the  productive 
strain,    the    density    of 
their  foliage,  and 
their     poor    crops, 
they    have    been 
called  shade  trees. 
These  trees  usu- 
ally develop  a 

very  largenumber  of  rank,  up- 
right-g  rowing,  nonf ruiting 
branches,  commonly  called 
suckers.  Formerly  this  sucker 
growth  was  generally  used  by 
citrus  nurserymen  for  propa- 
gation. In  one  of  the  older 
Eureka  lemon  orchards  in 
southern  California  10  per  cent 
of  the  trees  were  found  to  be 
of  the  Shade-Tree  strain.  In 
1  Baby  *  younger  orchardjthe  trees  of 
Liood-orttDge  tcce  bearing  a  frnit     which  had  been  grown   from 

of  the  variatioD  of  traits  frfqaentir     older  grove,  25  per  Cent  of  the 

strain.  In  a  still  younger  orchard,  where  the  trees  had  been 
grown  from  sucker  buds  secured  in  the  second  orchard,  the 
percentage  of  shade  trees  was  found  to  be  75.  This  astonish- 
ing increase  in  the  percentage  of  shade  trees  in  the  younger 
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orchards  is  due  to  the  fact  that  the  bud  cutters  in  each  in- 
stance secured  a  large  share  of  their  bud  wood  from  the 


great     importance     from  a  Top-WorkeU  Sliade  Tree. 

the  viewpoint  of  the  con-  Fic,  T.— a  typical   Eureka    lemon   shade 

servauon      ana     improve  worked  with  buda  secured  from  a.  Bupertor 

ment    of    the    established  performaoce-record    parent    tret,    such    as 

.,                     ■    1.-  ^^^  shown  In  fleare  G.      Thin  photograph 

Citrus   varieties.  was  Ukca  three  months  after  top-working. 
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ISOLATION  OP  THE  STRAINS. 

Enough  evidence  has  been  secured  to  warrant  the  asser- 
tion that  all  the  strains  of  each  of  the  citrus  varieties  dis- 
covered in  these  investigations  can  be  isolated  through  bud 


Good  Besults  from  Top-Working. 
Flo.  8. — A  top-worked  shade  tre«  of  the  Eureka  lemon  varleC;,  snch  as  that 
Ehown  In  figure  1.  three  yearn  alter  top-work  Ins.  T^ie  barrea,  rank  Kro^tb  o( 
ths  odelnal  shade  tree  bas  been  replaced  wltb  tfae  productive  norma]  erowtb 
of  the  best  strain.  Out  of  16,000  trees  In  this  orchard  B.300  wortlilesB  shade 
trees  hare  been  auccessIuUr  top-irarked. 

selection.  This  conclusion  is  not  intended  to  convey  the 
idea  that  bud  variation  within  these  strains  can  be  entirely 
eliminated;  on  the  contrary,  the  investigations  have  shown 
that  some  variation  will  likely  continue  as  long  as  the 
strains  are  propagated. 
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What  has  been  demonstrat«d  is  that  variation  can  be  con- 
trolled  by  bud  selection  to  such  an  extent  that  the  indi- 
viduals of  the  strain  can  be  brought  to  a  condition  of  prac- 
tical uniformity  as  regards  crop  production  and  other  char- 
acteristics. At  this  time  there  are  several  thousand  acres  of 
bearing  citrus  orchards  in  California  in  which  the  trees 
have  been  propagated  from  carefully  selected  buds,  soured 
from  superior  performance-record  trees.  In  these  orchards 
the  progenies  of  each  of  the  parent  trees  have  been  kept  sep- 
arate. Performance-record  studies  of  these  progenies  and  a 
comparison  of  their  behavior  with  that  of  the  parent  trees 
conclusively  demonstrate  that  through  bud  selection  each  of 
the  important  citrus  strains  has  been  isolated.  The  uni- 
formity of  the  progenies  and  the  superior  and  heavy  crops 
of  those  of  desirable  strains  have  proved  beyond  any  doubt 
that  it  is  practicable  commercially  to  isolate  and  propagate 
«nly  the  best  strains  and  to  eliminate  the  inferior  ones 
through  careful  bud  selection,  based  upon  individual-tree 
records  and  intimate  tree  knowledge. 

COMPARATIVE  VALUE  OF  THE  STRAINS. 

As  a  rule,  only  one  of  the  many  strains  in  each  of  the 
citrus  varieties  has  been  found  to  be  worthy  of  commercial 
propagation  and  profitable  for  cultivation.  The  value  of  the  . 
product  of  the  trees  of  the  best  strains  as  compared  with 
that  of  the  trees  of  the  inferior  strains  may  be  illustrated  by 
the  records  of  production  of  the  trees  of  the  best  Washing- 
ton Navel  orange  strain  and  those  of  the  inferior  Australian 
strain  in  the  investigational  performance-record  plat.  In 
these  studies  it  was  found  that  the  trees  of  the  best  Washing- 
ton Navel  strain  produced  an  average  of  4.73  packed  boxes 
of  oranges  per  tree  per  year  during  the  period  of  observa- 
tion. Under  similar  conditions  the  trees  of  the  Australian 
strain  produced  0.76  of  a  packed  box  per  tree  per  year. 
On  an  acre  basis,  this  yield  amounted  to  378.6  packed 
boxes  per  acre  for  the  best  trees,  compared  with  61  packed 
boxes  per  acre  for  the  inferior  trees.  The  actual  value  of 
this  production  was  $635.05  per  acre  annually  for  the  high- 
producing  trees,  as  compared  with  $100.04  for  the  low- 
producing  trees   of  the  undesirable  strain.     Even   greater 
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differences  in  production  and  value  of  the  crops  from  the 
trees  of  different  strains  have  been  found  in  other  varieties. 
When  it  is  remembered  that  on  the  average  25  per  cent  of 
the  trees  in  the  orchards  studied  have  been  found  to  be  in- 
ferior strains,  the  commercial  importance  <si  growing  only 
trees  of  the  best  strains  can  be  appreciated. 

OBJECT  OF  COMMERCIAL  TREE-RECORD  WORK. 

The  trees  of  the  best  strain  in  each  variety  have  usually 
been  found  to  be  the  heaviest  producers  of  fruit.  On  the 
other  hand,  the  trees  of  the  inferior  strains  have  usually  been 
found  to  bear  light  crops  of  inferior  commercial  quality. 
For  this  reason  individual-tree  records  of  production  are  of 
very  great  value  in  determining  the  proportion  of  different 
strains  of  trees  in  citrus  orchards. 

The  demonstration  of  this  condition  in  both  experimental 
and  commercial  tree-record  work  has  led  many  of  the  lead- 
ing citrus  growers  to  undertake  individual-tree  record  work 
in  tlieir  orchards.  Such  records  are  now  being  kept  on  more 
than  50,000  acres  of  citrus  orchards  in  California. 

The  object  of  the  commercial  tree  records  is  (1)  to  locate 
the  drone  trees,  or  those  of  the  inferior  strains  in  the  or- 
chards; (2)  to  find  the  superior  trees,  or  those  from  which 
bud  wood  may  be  secured  for  propagation;  (3)  to  aid  in 
giving  the  trees  individual  care,  such  as  cutting  out  limb 
sports  or  other  undesirable  growth,  treatment  for  disease, 
or  any  tree  injury;  and  (4)  to  secure  definite  evidence  as  to 
the  effect  of  cultural  treatments  and  other  experimental  tests. 

METHOD  OF  KEEPING  INDIVIDUAL-TREE  RECORDS. 

The  method  of  keeping  individual-tree  records  in  citrus 
orchards  now  ocynnlonly  used  in  California  will  be  briefly 
described.  Various  minor  modifications  of  this  method 
have  been  and  are  being  tried  in  some  orchards,  but  the  prin- 
ciples underlying  this  work  are  fundamentally  the  same  in 
all  cases.  It  may  be  found  advisable  to  modify  or 
change  the  method  somewhat,  owing  to  local  conditions,  but 
these  changes  should  not  be  made  until  experience  has  shown 
them  to  be  necessary  in  order  that  the  records  may  be  secured 
in  the  most  natural  and  logical  manner. 
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INDirmnAIrTREE    NUHBEBB. 

Each  individual  tree  in  the  orchard  receives  a  number. 
ITiis  number  consists  of  three  parts,  (1)  the  number  of  th'e 
block  or  division  of  the  orchard,  (2)  the  number  of  the  row 
in  the  block,  and  (3)  the  poeition  of  the  tree  in  the  row, 
always  counting  from  some  fixed  point,  as,  for  example,  the 
^  irrigation  head.     A  tree  lo- 

■r^'  ^^  jj      cated  in  block  14,  row  18,  and 

T*"'  the  twentieth  tree  in  the  row, 
has  the  number  14-18-20. 
Where  there  are  several  dif- 
ferent orchards  the  tree 
number  in  the  performance- 
record  notes  is  preceded  by 
the  number  or  name  of  the 
orchard  or  ita  abbreviation. 

In  the  case  of  bearing 
trees  this  number  is  painted 
on  the  tree  trunk  or  on  one 
of  the  main  limbs,  arrang- 
ing the  number  in  a  vertical 
column  in  the  form  shown  in 
figure  9.  The  figures  are 
made  with  a  common  letter- 
ing brush  and  pure  white-lead 
paint.  Very  young  trees,  on 
which  space  is  not  available 
for  painting  the  number,  are 
designated  by  attaching  a 
metal  or  other  tag  bearing  the  number. 

The  tree  numbers  are  always  placed  in  the  same  relative 
position  on  all  the  trees  in  the  orchard,  for  convenience  in 
finding  tbem.  Large,  distinct  figures  are  made,  so  that  they 
are  easily  legible.  ■  The  cost  of  tree  numbering  has  varied 
somewhat  with  labor  conditions,  but  at  present  the  numbers 
are  being  applied  at  an  average  cost  of  about  2  cents  a  tree. 


Individual -Tree   Nombering. 

Fia.  9. — The  arrangemeDt  of  an  in- 
dlTldual-tne  Dumber  on  the  trunk  ot 
n  hearing  cltrna  tree  In  ■  commst- 
dal  orchard. 


^Vhen  picking  the  trees  where  individual-tree  records  are 
secured  it  is  usually  necessary  to  distribute  the  field  boxes 
to  the  individual  trees  instead  of  in  box  rows,  as  is  ordi- 
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narily  done.  Each  picker  gathers  the  fruit  from  one  tree, 
and  usually  the  same  man  picks  all  the  trees  in  each  row. 
All  the  fruit  from  each  tree  is  placed  in  boxes  at  its  base, 
as  shown  in  figure  10.    Care  is  taken  in  the  beginning  to 


Commercial  Peitormance  Record  Taking. 

Fio.  10.— Securing  performance  record  of  tlie  Dumber  of  foil  boiea  and  Oie 
weight  of  a  parUy  Dlled  box  of  fruit  prodaced  by  a  Wasblngton  Navel  oranga 
tree  1q  a  commercial  orchBrd. 

see  that  none  of  the  fruit  from  a  tree  is  accidentally  carried 
in  the  picking  sack  to  a  neighboring  tree.  Pickers  quickly 
realize  the  importance  of  keeping  the  fruit  of  each  tree  sep- 
arate. In  some  instances  this  arrangement  has  been  found 
to  stimulate  care  in  picking  and  to  accelerate  markedly  the 
rate  of  picking.  Each  picker's  work  is  always  open  to 
inspection.     With  one  picker  on  a  row  the  natural  tendency 
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is  to  induce  the  slower  pickers  to  keep  up  with  the  faster 
workers.  Inasmuch  as  the  field  boxes  are  near  the  tree  being 
picked,  this  arrangement  does  away  with  the  necessity  for 
each  man  walking  with  his  filled  picking  sack  from  the  tree 
to  the  box  row,  as  was  formerly  the  caae,  and  in  this  way 
saies  considerable  time.  Extensive  experience  with  com- 
mercial individual-tree  picking  work  during  the  past  eight 


Weighing,  aD  Esaentlal  Step. 

Fis.  II. — RemnUns  the  wdKbt  of  lemooa  produced  b;  a  Buteka  tree  at  tbe 

time  of  one  of  tbe  reipilsr  montbl;  pltUngs.     Tbe  Brrangement  of  truck  and 

Bealei  Is  convenient  for  securing  th«  weight  of  (rult  where  tbli  method  of  keep- 

lug  iudlTldual-tree  records  Is  desired. 

years  has  shown  that  the  cost  of  picking  the  crops  in  this 
way  is  not  much,  if  any,  greater  than  where  the  crops 
are  picked  in  the  ordinary  manner. 

BECORDINO  INDIVIDUAL-TREE  PERFORMANCE. 

The  foreman  of  the  picking  crew  usually  records  the' 
individual-tree  yields,  as  shown  in  figure  11.  Each  day, 
after  the  trees  hare  been  picked  and  before  the  boxes  of 
fruit  are  assembled  for  transporting  to  the  packing  house, 
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or  at  convenient  times  during  the  day,  the  foreman  records 
in  a  field  notebook  the  number  of  boxes  picked  from  each 
tree.  The  partly  filled  boxee  are  usually  recorded  as  esti- 
mated fractional  parts  of  a  full  box,  frequently  as  eighths. 
Some  growers  do  not  consider  this  estimate  accurate  enough 
and  weigh  each  partly  filled  box  and  record  its  weight  of 
fruits  in  terms  of  pounds  and  ounces. 

A  convenient  and  widely  used  form  for  recording  the 
yield  of  each  individual  tree  is  as  follows: 


TtMNo. 

Boxet. 

Fwtboiu. 

Q»aitr. 

Nota^. 

, 

^ 



J 

If  more  than  one  picking  is  made  from  each  tree,  enough 
additional  columns  are  provided  to  care  for  these  data. 

Where  this  form  is  used  it  is  only  necessary  for  the  fore- 
man to  insert  the  name  of  the  variety,  the  date  of  picking, 
and  the  block  and  row  number  on  each  page.  Care  is  taken 
to  look  at  the  tree  number  each  time  before  recording  the 
data,  in  order  to  be  sure  that  no  mistake  is  made. 

In  addition  to  the  number  of  boxes  of  fruit  borne  by 
each  tree  the  foreman  usually  makes  a  note  of  the  apparent 
quality  of  the  fruits  and  of  any.  unusual  tree  condition. 
These  notes  are  usualfy  made  by  means  of  symbols,  as,  for 
example,  A,  for  first  grade;  B,  for  second  grade;  and  C, 
for  cuUb.  a  tree  showing  evidences  of  disease  is  marked  by 
recording  X  along  with  the  yield  data.  Various  amplifi- 
cations of  this  system  are  in  use  in  many  orchards,  and  have 
been  found  to  be  of  great  service  in  giving  the  trees  individ- 
Qal  attention  and  care. 

COOPERATION  IN  SECURING  AND  DISTRIBUTING  BUD 
WOOD. 

The  California  Fruit  Growers'  Exchange,  a  cooperative 
organization  of  about  10,000  members,  recognizing  the  com- 


D.qit.zeaOvGoOt^lc 


266      Yearbook  of  the  Department  of  Agricultmrej  1919. 

mercial  importance  of  this  work,  established  in  May,  1917, 
a  department  of  bud  selection.  The  work  of  this  depart- 
ment is  to  secure  bud  wood  from  superior  performance- 
record  trees  and  distribute  it  to  propagators.  The  head  of 
this  department  is  a  scientifically  trained  man,  who  is 
fajniliar  with  the  research  which  has  led  up  to  the  intro- 
duction of  improved  methods  of  securing  and  propagating 
reliable  citrus  bud  wood.  The  object  of  the  work  is  to  put 
into  practice  the  results  of  the  investigation  of  this  subject 
by  the  Bureau  of  Plant  Industry  in  order  to  improve  the 
quantity  and  quality  of  the  citrus  production  in  the  State 
as  a  whole.  It  is  looked  upon  by  those  interested  as  a 
public  service,  both  to  the  producer  and  to  the  consumer, 
and  for  this  reason  has  the  whole-hearted  cooperation  and 
support  of  everyone  concerned.  This  service  is  performed 
at  cost,  and  from  the  beginning  has  been  self-supporting. 
The  operation  of  this  department  is  briefly  outlined  in  the 
following  paragraphs. 

THE  SELECTION  OF  BttPERIOR  PARENT  TREES. 

For  several  years  preceding  the  establishment  of  the  bud- 
selection  department  many  of  the  leading  citrus  growers 
possessing  the  best  orchards  in  the  State  had  been  keeping 
individual-tree  records  of  all  the  trees  In  their  orchards. 
Some  of  the  largest  orchards  are  approximately  1,500  acres 
in  extent.  The  tree  records  of  all  of  these  orchards  were 
made  available  for  the  work  of  securing  and  distributing 
reliable  bud  wood.  A  careful  survey  was  made  of  these 
orchards,  which  are  located  in  every  important  citrus  dis- 
trict in  California,  and  a  detailed  analysis  was  made  of  the 
individual-tree  records  of  production.  The  orchards  show- 
ing the  best  and  most  consistent  records  for  each  variety  and 
those  where  the  fruit  was  found  to  bring  the  highest  market 
price  in  its  class  were  selected  for  more  detailed  study.  Usu- 
ally three  or  more  years  of  individual-record  keeping  were 
required  before  any  selection  of  parent  trees  was  made. 

In  the  orchards  where  the  conditions  were  found  to  be 
satisfactory  for  this  work  all  the  highest  yielding  trees  were 
carefully  inspected  in  connection  with  their  past  perform- 
ance.   The  type  of  fruit  was  carefully  examined.    The  uni- 
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formity  of  fruits  on  all  parts  of  the  trees  was  studied.  All 
trees  bearing  irregular  fruits  or  those  having  variable 
branches  were  immediately  excluded  from  further  considera- 
tion. The  highest  yielding  trees  which  were  found  to  bear 
uniform  fruits  of  the  best 
type  for  the  variety  were 
selected  as  sources  of 
bud  wood  for  propaga- 
tion. In  this  work  the 
individual -tree  records 
have  been  found  to  be 
invaluable.  Bxperience 
has  shown  that  an  in- 
telligent selection  of 
trees  could  not  have  been 
made  without  them.  In 
addition  to  the  records 
and  the  examination  of 
the  trees,  their  habit  of 
growth,  and  the  charac- 
teristics of  the  foliage 
and  fruits,  the  selection 
of  parent  trees  has  been 
guided  by  an  intimate 
knowledge  of  the  trees 
of  the  variety  gained 
through  systematic  indi- 
vidual-tree record  work 
by  those  having  a  nat- 
ural inclination  for  it. 


KIND  or  BUD  WOOD. 


Only  fruit-hearing  bud 


Frutt-BeariDg  Orange  Bud  Wood. 


parent  trees  for  propa-  ^"^  ""od  secured  tor  propsgation. 
gation.  Usually  only  those  bud  sticks  are  secured  which 
have  one  or  more  typical  fruits  attached,  as  shown  in 
figure  12.  As  a  rule,  5  large  viable  buds  are  obtained 
on  each  orange  bud  stick  and  10  strong  buds  with  each 
lemon  bud  stick.    The  buds  from  this  young  and  somewhat 
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immature  growth  have  heen  found,  both  experimentally 
and  commercially,  to  give  better  results  in  propagation  than 
the  buds  from  older  growth  or  from  sucker  wood.  On  the 
average,  500  good  buds  are  secured  from  each  full-bearing 
parent  tree  during  a  season. 

HANDLIKO  THE  BUD   WOOD. 

The  bud  sticks  from  each  parent  tree  are  kept  in  separat« 
bundles.  A  tag  with  a  serial  number  is  attached  to  each 
bundle.  A  duplicate  tag  with  the  same  serial  number,  the 
number  of  the  tree  from  which  the  buds  were  cut,  and  the 
name  of  the  propagator  to  whom  the  buds  are  to  be  sent  is 
filed  in  the  bud-selection  department.  With  this  informa- 
tion, together  with  the  individual-tree  records,  it  is  possible 
at  any  time  to  trace  any  progeny  in  a  nursery  to  the  parent 
tree  and  to  examine  the  performance  record  of  the  parent 
tree  for  the  infoi-mation  of  the  nurseryman,  a  prospective 
purchaser  of  the  progeny  trees,   or    any   other    interested 


The  leaves  of  each  bud  stick  are  trimmed  off  immediately 
after  cutting,  as  shown  in  figure  13.  As  soon  as  all  the  bud 
sticks  desired  are  secured  from  a  tree,  they  are  tied  in  a 
bundle,  tagged,  and  packed  in  moist,  sterile  sphagnum  moss. 
Several  bundles  of  bud  wood  are  usually  packed  tightly 
together,  and  this  package  is  covered  with  strong  burlap. 
These  packages  are  kept  in  a  cool  temperature,  preferably 
about  70°  F.,  until  the  bud  wood  is  delivered  to  the  prop- 
agator. Under  these  conditions  citrus  bud  wood  can  he 
kept  safely  for  several  weeks.  However,  experience  has 
shown  that  it  is  desirable  to  use  the  buds  as  soon  as  possi- 
ble  after  cutting  them  from  the  parent  trees. 

COST   OF  THE   WOOD. 

Inasmuch  as  the  business  of  securing  and  distributing 
these  buds  is  conducted  by  a  cooperative  nonprofit  organi- 
zation, the  buds  are  supplied  to  propagators  at  cost.  At 
the  present  time  a  charge  of  5  cents  is  made  for  each  good 
bud  to  members  of  the  cooperative  organization  or  6  cents 
for  each  bud  to  propagators  who  are  not  members  of  the 
organization.    As  soon  as  the  volume  of  business  warrants, 
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this  cost  will  be  reduced.  The  owners  of  the  trees  from 
which  the  buds  are  cut  are  paid  IJ  cents  for  each  bud  secured 
from  their  trees. 


Frult-Bearlng  LetDOD  Bud  Wood. 

Fio.  13. — Two  tj'plcal  bud  sticks  on  a  superior  Earpka  lemon  parent  tree. 
The  leaTea  bave  been  cat  off  tbe  one  on  tbe  right  in  order  to  abow  tbc 
method  o(  preparins  tbe  bud  atlcbs  tor  packing. 

The  cost  of  maintaining  this  bud-selection  department 
includes  the  payment  for  the  buds  to  the  owners  of  the 
parent  trees,  the  assembling,  tabulating,  and  studying  of 
extensive  individual-tree  data,  the  selection  of  the  superior 
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parent  trees,  collecting  information  regularly  as  to  the  be- 
havior of  the  buds  and  the  trees  grown  from  them,  and  the 
surrey  of  new  orchard  areas  for  the  location  of  additional 
parent  trees.  In  1919  an  experimental  citrus  nursery  of  7 
acres  was  established  for  the  purpose  of  trying  out  different 
methods  of  budding,  determining  the  comparative  value  of 
different  kinds  of  stocks,  and  securing  other  important 
information  for  the  benefit  of  the  propagators  and  the 
growers 

TJBES  OF  BElfCTED  BUDB. 

The  buds  secured  from  the  superior  parent  trees  are  be- 
ing extensively  used  by  growers  for  top-working  undesirable 
or  drone  trees  in  established  orchards  or  for  top-working 
the  trees  of  one  citrus  variety  with  another  and  by  propa- 
gators who  are  growing  trees  for  sale  or  for  their  own  plant- 
ing. Up  to  this  time  a  large  proportion  of  the  buds  have 
been  sold  to  nurserymen,  who  quicUy  realized  the  impor- 
tance of  furnishing  to  planters  trees  grown  from  reliable 
buds.  An  illustration  of  nursery  trees  grown  from  these 
buds  is  shown  in  figure  14.  In  fact,  under  present  conditions 
it  is  almost  impossible  for  nurserj^meu  in  California  to  sell  at 
any  price  any  other  kind  of  citrus  trees.  The  trees  grown 
from  the  selected  buds  sell  for  a  much  greater  price  than 
the  added  cost  of  the  buds  to  the  nurserymen.  The  increas- 
ing appreciation  by  citrus  growers  of  the  importance  of 
planting  good  trees  makes  it  seem  certain  that  the  utiliza- 
tion of  this  work  will  be  greatly  increased  in  the  near  future. 

In  the  following  table  the  development  of  the  bud-selec- 
tion service-is  shown  by  the  number  of  buds  sold  each  season 
from  the  inauguration  of  this  work  to  date : 

Biid»  told  from  tuperkir  parent  Ireeg. 


rtWUld  budding  SMMD. 

"I? 

Ysai  and  budding  3<«»D. 

Number 

BwaonoflWT: 

zs.tso 

.82,aso 

SS,96g 

Btutmolim: 

188,  l» 

232,187 

TM,S» 

BtaaoBotim: 

Total 
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Out  of  tlie  total  number  of  bucis  distributed  approxi- 
mately 75,000  -were  used  for  top-working  established  unde- 
sirable trees,  and  the  remainder  were  used  by  propagators  for 
propagating  nursery  trees.  These  buds  were  secured  from 
superior  parent  trees  in  21  orchards  located  in  southern  Cali- 
fornia. 

During  the  war  comparatively  little  citrus  propagation 
was  carried  on.  Since  the  close  of  the  war  California 
nurserymen  have  planted  more  than  100  bushels  of  citrus 
seed  for  growing  stocks.  This  recent  great  activity  in  stock 
production  indicates  that  there  will  be  a  very  largely  in- 
creased demand  for  the  selected  buds  for  use  in  budding  this 
stock  in  tlie  near  future. 

SECURINO  ItELIABLF.  TREES. 

The  bud-selection  department  maintains  an  office  where 
.  records  are  kept  of  all  the  available  trees  for  sale  that  were 
grown  from  the  selected  buds  furnished  by  that  department. 
The  parentage  of  these  trees,  their  condition  of  growth,  and 
other  details  arc  furnished  to  all  inquirers  without  cost. 
From  these  data  the  planters  can  intelligently  decide  where 
to  buy  reliable  and  satisfactory  trees.  This  service  is  prov- 
ing to  be  an  invaluable  aid  to  citrus  growers. 

The  widespread  membership  of  the  cooperative  organiza- 
tion, continually  advised  as  to  the  progress  of  the  work  of 
bud  selection  and  propagation,  has  been  the  most  effective 
way  through  which  this  information  has  been  made  avail- 
able to  the  citrus  industry  as  a  whole.  The  officials  of  the 
State  University  and  the  United  States  Department  of  Ag- 
riculture, farm  journals,  and  horticultural  clubs  have  co- 
operated in  bringing  this  work  to  the  attention  of  all  inter- 
ested persons.  At  present  there  seems  to  be  no  good  reason 
why  every  prospective  planter  in  California  should  not  be 
able  to  secure  reliable  information  as  to  sources  of  good 
citrus  trees  for  planting. 

RESULTS  OF  BtTD  SELECTION. 

Extensive  orchards  of  all  the  important  commercia)  varie- 
ties, in  which  the  trees  were  propagated  from  carefully 
selected   buds    secured    from    superior   performance -record 
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trees,  are  now  in  bearing  in  California.  Careful  surveys  of 
these  orchards  have  shown  without  any  doubt  that  they  are 
superior  to  comparative  orchards  in  which  the  trees  were 


Strain  CharacterlBtlcs  Revealed  In  the  Nursery  Treeis. 
Fm.  14. — Nunery  trees  of  the  b«Bt  Btraln  at  the  Eureka  lemon  varlet7  two 
ye«r»  »(ter  bnddlas  on  Bonr-orang?  stocll.  These  yonng  treea  bloaaomed  and 
small  fmlts  developed  vrhlle  still  In  the  narscr;  row.  This  Is  characteriatlc  of 
the  young  trees  propagated  by  the  use  of  the  Improved  melhoda  described  In 
thia  article. 

propagated  without  care  in  bud  selection.  It  is  becoming 
increasingly  difficult  to  find  young  citrus  orchards  where 
the  trees  were  propagated  without  the  use  of  carefully  se- 
lected buds.    This  demonstration  of  the  superiority  of  the 
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Trees  Produced  from  Selected  Buds. 

Fia.  ISa. — A  tfplcBl  3-7eBt-o1d  Eureka  lemoD  tree  In  a  large  com- 
merclnl  orchard,  ghowlng  the  earlj  production  ol  unllormly  good  froila 
secared  from  trees  propagated  from  frult-bearlng  wood  bads  eelecled  from 
Bap*r[or  perfonnancp- record  parent  treea. 

Fla.  15G. — A  3-;ear-old  Marsh  grapefruit  tree  In  a.  eommerdal  orchard, 
Bhowing  the  heavy  production  o(  unltonnly  desirable  trults  dereloped  by 
trees  propagated  froni  eeleetcd  buds  secured  from  superior  performance- 
record  parent  trees. 
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trees  grown  from  buds  secured  in  the  manner  described  in 
this  article  has  been  the  compelling  force  that  has  made  the 
bud-selection  work  commercially  successful. 

The  trees  grown  from  the  selected  buds  have  shown  un- 
usually early  production  of  heavy  crops,  as  shown  in  figure 
15&,  and  are  bearing  regular  crops  of  uniformly  superior 
quality;  in  other  words,  they  are  producing  fruits  similar 
to  those  borne  by  the  parent  trees.  This  uniformly  good 
production,  an  example  of  which  is  shown  in  figure  15a,  has 
been  achieved  at  no  greater  cost  than  the  irregular  crops 
having  a  considerable  proportion  of  fruits  of  worthless 
strains,  produced  by  mixed-strain  trees,  in  the  ordinary 
orchard.  The  uniform  fruits  on  the  trees  grown  from  the 
selected  buds  reduce  the  cost  of  assorting  and  packing  the 
crops,  compared  with  the  ordinary  crops.  The  uniform 
market  grades  made  possible  by  the  uniformity  of  fruits 
increase  the  confidence  of  the  consumer  in  the  fruit  and 
induce  a  larger  consumption.  This  condition  is  econom- 
ically valuable,  both  to  the  producer  and  to  the  consumer ; 
it  stabilizes  the  industry  as  a  whole  and  adds  materially  to 
the  reputation  and  value  of  the  crops. 

COOPEKATIOX  AX  ESSENTIAL, 

The  utilization  of  the  results  of  scientific  research  in  the 
improvement  of  citrus  fruits  through  bud  selection  has 
largely  been  made  possible  through  an  organized  citrus  in- 
dustry. While  the  investigation  of  this  subject  could  proba- 
bly have  been  carried  on  without  this  organization,  it  was 
as  a  matter  of  fact  largely  encouraged  and  fostered  by  it. 
In  the  opinion  of  the  writer  the  widespread  use  of  the  im- 
proved methods  of  bud  selection  and  propagation  could  not 
have  been  so  quickly  and  efficiently  introduced  commer- 
cially in  the  citrus  indiistry  without  the  active  participa- 
tion of  the  cooperative  growers'  organization,  the  California 
Fruit  Growers'  Exchange. 
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By  J.  A,  KtBRNAN  aud  L.  B.  Ernbst, 
TubrrrulosU  Eradication  Division,  Bureau  of  Animal  Industry. 

THE  practicability  of  eradicating  tuberculosis  of  cattle  and 
swine  bas  been  demonstrated  in  a  number  of  herds  in  prac- 
tically every  State,  Herds  which  have  containe<l  a  very  high 
percentage  of  diseased  animals  have  been  freed  of  tuberculo- 
sis by  systematic  testing  and  the  removal  of  reactors,  and 
afterwards  have  been  maintained  on  a  healthy  basis.  Like- 
wise, herds  which  at  the  outset  of  the  control  work  were  but 
slightly  affected  have  been  cleaned  up  and  kept  as  healthy 
herds. 

RESPONSIBILITY  OF  OWNERS. 

Many  owners  pay  as  strict  attention  to  their  healthy 
herds  as  though  tuberculous  animals  had  been  found  in 
them.  Sucb  owners  have  had  their  animals  regularly 
tested  and  have  not  permitted  animals  from  outside  sources 
to  be  brought  into  the  herds  until  they  have  been  proved 
free  from  tuberculosis.  This  is  the  proper  attitude  for  the 
owners  of  herds  to  take. 

The 'responsibility  for  free  herds  and  for  keeping  them 
free  from  tuberculosis  rests  on  the  owner  and  not  on  the 
State  or  Federal  authorities.  Obviously  there  is  not  a 
sufficient  number  of  State  and  Federal  inspectors  to  test  all 
the  cattle  in  the  United  States,  nor  is  it  desirable  to  try 
to  conduct  the  campaign  on  that  basis.  There  should  be  a 
sufBcient  corps  of  State  and  Federal  inspectors  to  assist  the 
owners  in  eradicating  the  disease,  but  the  greater  part  of  the 
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work  should  rest  on  those  whom  it  will  benefit  most.  In 
practically  every  section  of  the  United  States  there  axe 
qualified  veterinarians  who  will  test  cattle  with  tuberculin 
and  who  can  advise  how  to  handle  the  herd  so  as  to  free  it 
from  the  disease  or  to  keep  it  free. 


Tbia  Ban)  Housed  an  82  Per  Cent  Tuberculous  Herd. 
Ths  CBttle  shown  us  a  number  oC  tbe  reuclors  obtained  as  a  noult  of  tbe  tubsrcuUu  Ust. 
Note  tbat  tba  interior  Is  apparently  maintained  In  a  sanitary  condition.  The  nmwsjv 
ara  of  concrete  but  the  stalls  &nd  ^tlers  were  constmcted  of  wood  and  permitted  seepaga. 
The  seepage  vas  retained  to  ■  depth  of  about  2  feet.  Cattle  should  never  bo  boosed  under 
such  Insmllary  cond'tions. 

THE  ACCREDITED-HERD  PLAN. 

The  accredited-herd  plan,  by  which  owners  of  tuberculosia- 
free  herds  receive  State  and  Federal  recognition,  has  met 
the  approbation  of  breeders  of  cattle  all  over  the  United 
States,  and  it  is  reasonable  to  expect  that  this  plan  will  be 
followed  until  most  of  the  purebred  herds  of  the  country 
are  under  supervision.     The  accredited-herd  plan  has  been 
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conducted  only  in  a  general  campaign,  without  concentration 
of  effort  in  any  particular  locality;  but  it  would  be  advanta- 
geous for  a  county  having  a  large  number  of  purebred  herds 
to  make  an  effort  to  have  the  tuberculin-testing  work 
extended  to  every  herd  in  the  county. 

The  advantages  of  such  a  plan  are  readily  understood. 
It  would  call  the  attention  of  prospective  buyers  all  over  the 
United  States  to  the  possibility  of  a  wider  field  for  choice 
of  purebred  cattle  in  the  numerous  herds  accredited,  and 
there  can  be  no  doubt  that  cattle  in  such  a  locality  would 
sell  at  better  prices  because  buyers  would  save  a  great  deal  of 
time  by  not  having  to  look  up  animals  from  scattered  ac- 
credited herds. 

FACTS  REGARDING  LOSSES  DUE  TO  TUBERCULOSIS. 

No  discussion  of  a  better  and  larger  live-stock  industry  of 
the  Nation  can  be  complete  without  consideration  of  live- 
stock losses  directly  attributable  to  tuberculosis.  It  is 
imperative  that  these  losses  be  reduced.  A  campaign  for 
the  control  and  eventual  eradication  of  this  disease  was 
started  in  May,  1917,  by  forming  the  Tuberculosis  Eradi- 
cation Division  of  the  Bureau  of  Animal  Industry.  The 
results  obtained  by  2H  years  of  systematic  control  effort 
indicate  that  there  has  been  an  appreciable  effect  on  the 
losses  sustained  from  the  disease. 

The  records  kept  by  the  department  show  that  about  65 
per  cent  of  cattle  and  swine  slaughtered  in  the  United  States 
annually  are  killed  at  official  eatablishments  where  Federal 
meat  inspection  is  maintained.  The  number  of  cattle  and 
swine  slaughtered  at  official  establishments  during  the 
fiscal  years  1917,  191S,  and  1919  and  the  number  of  c 
condemned  on  account  of  tuberculosis  were  as  follows: 


Federally  intpected  cattle  and  $i 
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The  figures  show  a  noteworthy  improvemeat  in  the  situa- 
tion, yet  the  losses  from  condeumation  are  still  large — 
much  lai^er  than  they  would  be  if  every  owner  of  cattle 
and  swine  were  vigilant  in  combating  the  disease.  It  is 
known  also  that  the  per  cent  of  tuberculosis  among 
animals  slaughtered  at  miinspected  abattoirs  is  greater 
than  that  at  Federally  inspected  establishments.  In  addi- 
tion there  are  other  important  though  less  conspicuous 
losses.  The  feed,  for  instance,  given  to  diseased  animals- 
is  practically  wasted,  because  when  they  are  slaughtered  a 
considerable  percentage  of  them  must  be  disposed  of  for 
purposes  other  than  food. 


A  Diseased  Heifer  from  a  Tuberculoua  Herd. 

WbUe  men  pbjilcal  appeannce  la  Dot  a  dtOnltg  means  ol  Judging  when  an  aniuuJ  15  lubcr- 
cuhHis,  unthriltr  eondUton  and  a  cough  are  eulllclent  wamtng  to  hare  the  tubercultai  teat 

Besides  the  condemnation  of  cattle  for  tuberculosis  at 
abattoirs,  there  is  each  year  a  considerable  number  of  deaths 
among  mature  cattle  directly  attributable  to  tuberculosis. 
Likewise  there  is  a  considerable  mortality  from  this  disease 
among  calves. 

Had  the  spread  of  tuberculosis  been  allowed  to  continue 
at  the  same  rate  that  it  progressed  from  1907  to  1917,  by 
1937  the  disease  would  undoubtedly  have  exacted  an  annual 
toll  from  the  live-stock  producers  of  this  Nation  of  one 
hundred  million  dollars,  and  this  would  have  been  only  a 
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part  of  the  loss.  Our  splendid  purebred  and  grade  herds  of 
cattle  and  swino  would  have  been  undermined  by  tubercu- 
losis, and  in  consequence  the  reputation  of  the  United 
States  as  a  producer  of  high-class  cattle  and  swine  would 
hare  received  an  irremovable  stigma. 

In  addition  to  the  losses  which  can  be  rather  accurately 
estimated  from  available  records,  there  is  an  enormous  loss 
due  to  this  disease  which  can  not  be  specifically  determined. 
Many  herds  of  cattle  from  which  the  owners  derive  a  con- 
siderable revenue  through  the  sale  of  the  products  are  so 
badly  affected  that  when  they  are  submitted  to  an  official 
tuberculin  test  from  50  to  90  per  cent  of  the  animals  react  to 
the  test.  The  salvage  obtained  from  these  animals  does  not 
compensate  for  the  loss,  because,  except  in  rare  instances, 
cattle  known  to  be  diseased  can  bo  sold  only  for  immediate 
slaughter.  There  is  of  course  a  wide  difference  between  the 
beef  price  of  an  animal  and  its  value  as  a  producing  or  breed, 
ing  animal.  In  most  States  part  of  this  difference  is  met  by 
indemnities  paid  the  owner  through  the  cooperation  of  the  • 
State  and  Federal  Governments  under  the  accredited- 
herd  plan. 

However,  the  greatest  loss  in  these  cases  is  the  loss  of  the 
milk  and  milk  products  wttich  have  been  previously  a  source 
of  income  to  the  owners.  The  writers  know  of  herds  bring- 
ing a  net  profit  of  from  $600  to  $700  or  more  per  month 
which  were  necessarily  destroyed  by  reason  of  an  unusually 
heavy  infection.  Such  losses  as  these  can  not  be  accurately 
estimated  for  the  country  at  large. 

The  breeder  of  purebred  cattle  is  in  an  especially  un- 
enviable situation  when  a  large  percentage  of  reactors  is 
found  as  a  result  of  the  test.  Among  a  number  of  instances 
known  to  the  bureau  is  tha  t  of  a  breeder  who  owned  a  herd 
of  about  70,  and  as  the  result  of  the  test  lost  62  head.  A 
majority  of  these  reacting  cattle  were  valued  extremely  high, 
but  as  he  had  no  facilities  for  maintaining  all  of  them 
under  quarantine,  it  was  necessary  that  45  head  be  sent  to  a 
slaughtering  establishment.  This  man  estimated  his  loss 
at  from  $20,000  to  $30,000. 

Many  instances  of  serious  losses  due  to  tuberculosis  occur 
also  in  swine.     A  report  was  recently  received  showing  that 
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of  68  hogs  shipped  from  a  certaia  point  in  Illinois  all  wo-e 
affected  with  the  disease,  and  33  of  them  were  entirely  con- 
demned as  unfit  for  food.  Cases  of  this  kind  are  not  unusual. 
Finally,  the  losses  react  upon  the  original  owners,  since 
most  buyers  of  live  stock  know  the  infected  areas  and  offer 
prices  in  accordance  with  that  knowledge.  In  fact,  such 
buyers  will  purchase  animals  only  subject  to  a  test,  when 
they  are  from  some  areas  known  to  be  especially  heavily 
infected. 

HOW  TO  AVOID  SERIOUS  LOSSES. 

The  campaign  to  eradicate  tuberculosis  from  live  stock  is 
now  being  conducted  in  45  States  in  cooperation  with  the 
live-stock  owners  and  the  respective  State  live-stock  sani- 
tary officials.  Arrangements  are  being  made  to  have  other 
States  engage  in  the  work.  However,  State  and  Federal 
officials  can  not  prevent  losses  from  the  disease  without  the 
assistance  and  hearty  cooperation  of  the  owners. 


A  Herd  Once  Diseased — Now  Healthy. 

Portion  of  a  hod  of  7S  cattle,  dI  which  4fi  pei  cent  were  tuberculous  Id  1913,  IB  per  cant  in 
1911,  and  13  percent  in  1S15,  Thlshaid,  oonlalnliiE  approiimately  SObead  ol cattle,  hmbeen 
mind  to  be  tree  from  tuberculosis  tn  subsequent  tests. 

The  first  step  is  for  the  owner  to  sign  an  agreement  placing 
his  herd  under  the  joint  supervision  of  the  State  and  the 
Bureau  of  Animal  Industry  for  the  control  of  the  disease; 
then  stalled  operators  are  detailed  to  conduct  the  test.  Re- 
acting animals  should  be  promptly  removed  from  the  herd 
and  either  bolated  or  immediately  slaughtered.  Assistance 
is  offered  to  insure  a  proper  cleaning  and  disinfection  of  the 
premises  formerly  occupied  by  diseased  cattle.  The  agree- 
ment entered  into  by  the  owner  entails  that  he  should  sub- 
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mit  his  herd  to  a  tuberculin  test  Trhenever  deemed  necossaty 
by  proper  Federal  or  State  officials  and  that  no  now  cattle 
should  be  added  to  the  herd  after  such  teste  unless  the  ad- 
ditions are  properly  tested  and  approved  by  these  officials. 
The  tuberculous  cow  is  regarded  as  being  the  principal  cause 
of  infection  in  healthy  herds;  therefore  especial  care  should 
be  taken  to  purchase  cattle  only  from  those  herds  known 
to  be  free  from  the  disease.  One  owner  known  to  the  Avritcra 
failed  to  exercise  this  precaution  and  it  cost  him  in  one  and 
one-half  years  82  per  cent  of  his  fine  grade  herd  and  a  rev- 
enue of  several  hundred  dollars  a  month. 

CLEANING  UP  AREAS. 

The  individual  efforts  of  owners  to  free  their  herds  suggest 
the  thought  of  entire  communities  or  counties  establishing 
free  areas.  This  work  is,  in  fact,  now  being  taken  up.  If 
a  county  contains,  say,  25,000  cattle  and  250  of  them  are 
tuberculous,  why  not  kill  the  affected  ones  and  obtain  a  100 
per  cent  healthy  county?  Of  course  one  test  will  not  ac- 
complish such  a  clean-up,  but  by  a  persistent  effort  a  tuber- 
culosis-free county  may  be  attained. 

This  is  proved  by  the  results  of  the  cooperative  tuber- 
culosis-eradication work  in  the  District  of  Columbia.  In 
1909  the  CommisBioners  of  the  District  promulgated  an 
order  requiring  a  tuberculin  test  on  all  cattle  within  the 
District  and  on  all  intended  for  movement  into  this 
area.  As  a  result  of  this  cooperative  work  conducted 
by  the  Bureau  of  Animal  Industry  the  per  cent  of  tuber- 
culous cattle  has  been  reduced  from  18.87  per  cent  in  1910 
to  0.63  of  1  per  cent  in  1919,  thus  establishing  an  area  prac- 
tically free  from  the  disease.  If  this  area  can  be  made  free 
from  the  cattle  plague,  why  not  all  the  counties  in  States 
where  the  disease  exists  to  a  much  more  moderate  degree 
than  was  found  at  the  beginning  of  the  work  in  the  District 
of  Columbia  ? 

In  time  it  will  be  possible  so  to  reduce  any  area  infected 
with  tuberculosis  in  live  stock  that  owners  will  find  it  un- 
profitable to  keep  infected  animals  or  those  suspected  of 
being  infected  with  that  disease.  Experience  has  shown 
also  that  the  longer  diseased  cattle  are  kept  in  a  herd  the 
greater  will  be  the  loss  when  the  ciean-up  campaign  begins. 
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METHODS  OF  TESTING. 

The  methods  employed  bj  the  cooperating  State  and 
Federal  officials  include  not  only  the  application  of  the 
subcutaneous  tuberculin  test,  to  be  followed  by  the  proper 
cleaning  and  disinfection  of  the  premises,  but  also  include, 
in  special  cases  of  badly  infected  herds,  the  appUcation  of 
the  ophthalmic  and  intradermal  methods  of  tuberculin 
testing.  The  intradermal  test  can  be  and  is  profitably 
employed  on  range  cattle  or  others  which  are  difficult  to 
restrain  or  on  ftnimalp  showing  abnormal  preliminary  tem- 
peratures. The  ophthalmic  test  has  proved  to  be  especially 
valuable  as  a  check  test  and  has  revealed  a  considerable 
number  of  cases  of  tuberculosis  which  had  escaped  other 
methods  of  diagnosis.  In  its  application  a  disk  contain- 
ing the  diagnostic  tuberculin  is  placed  in  ihe  eye  of  the 
animal.  If  the  animal  is  not  diseased  no  disturbance  is 
indicated,  but  if  infection  exists  there  follows  a  character- 
istic formation  of  pus  in  the  treated  eye. 

A  problem  of  considerable  importance  is  the  tuberculin 
testing  of  cattle  at  public  stockyards.  Such  testing  is 
aimed  to  check  traffic  in  diseased  animals  and  to  protect 
communities  which  have  little  bovine  tuberculosis  from 
infection  by  cattle  that  are  diaeaset!  or  o;  doubtftil  health. 
This  condition  applies  especially  u>  dairy  stock  and  to 
breeding  cattle,  but  in  preventing  interstate  movement  of 
tuberculous  animals  live-stock  sanitary  officials  recognize 
the  need  for  doing  the  work  in  the  most  expeditious  manner. 

BENEFITS  DERIVED  FROM  TUBERCULOSIS-FREE  HERDS. 

Many  inquiries  have  been  made  with  a  view  to  obtain- 
ing reliable  information  as  to  the  comparative  value  of 
cattle  known  to  be  free  from  tuberculosis  and  those  the 
health  of  which  is  not  definitely  known.  Many  breeders 
and  tive-etock  owners  will  not  introduce  ^niTn^^la  into  their 
herds  unless  they  are  reasonably  certain  that  no  tuber- 
culosis exists  in  ^e  herds  from  which  the  animals  are 
taken.  To  such  owners  an  animal  of  doubtftil  health  has 
no  intrinsic  value  and  they  will  readily  pay  a  premium  for 
animals  from  accredited  herds.  For  grade  cattle  SIO  per 
head  is  a  conservative  estimate  of  the  premium  on  animals 
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known  to  be  free  from  tuberculosis,  and  $25  per  animal  is 
likewise  a  reasonable  estimate  of  the  premium  on  purebred 
cattle.  When  these  figures  are  applied  to  the  total  number 
of  dairy  and  beef  breeding  cattle  in  the  United  States  the 
reader  will  recognize  the  enormous  toll  imposed  by  this 
insidious  disease. 

It  is  reasonable  to  expect  that  within  a  few  years 
American  breeders  will  be  selling  for  export  many  more 
breeding  animals  than  are  being  exported  at  the  present 
time.  The  degree  of  success  to  be  attained  in  the  futm-e 
export  trade  will  depend  largely  on  the  class  of  animals 
now  sold.  If  a  reputation  for  producing  cattle  free  from 
tuberculosis  and  other  infectious  diseases  is  established, 
American  breeding  stock  will  be  in  demand  all  over  the 
world. 

The  United  States  breeders  have  knowledge  of  the  areas 
in  foreign  countries  from  which  it  is  safe  to  import  animals, 
and  also  have  information  of  certain  localities  and  even  of 
numerous  herds  out  of  which  it  would  be  dangerous  to 
purchase  animals  on  account  of  tuberculosis.  It  is  only 
reasonable  to  expect  that  precautions  based  on  similar 
knowledge  will  be  taken  by  breeders  of  other  countries  to 
protect  their  live-stock  industry  from  disease.  The  accred- 
ited-herd list  of  tuberculosis-free  herds  indicates  to  the  for- 
eign as  well  as  the  domestic  buyer  where  he  may  obtain  cattle 
officially  recognized  as  free  from  that  disease,  and  the  time 
will  come  when  prospective  buyers  will  be  reluctant  to  make 
speculative  purchases  from  unlisted  herds. 

The  following  table  shows  the  number  of  herds  and  the 
number  of  cattle  in  each  State  under  supervision  for  the 
control  and  eradication  of  tuberculosis.  It  indicates  also 
the  location  of  inspectors  in  charge  of  this  work.  Owners 
deairing  information  on  the  subject  of  tuberculosis  are 
requested  to  write  to  the  inspector  in  chaise  of  the  work 
in  the  State  in  which  the  cattle  are  located. 
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Loeaiion  <rf  Federal  intpeetort,  alio  number  of  herd*  and  numier  of  eatUe 
under  tupervitum,  Augtut  1, 1919. 


8tat«. 

Federal  Inspector. 

Address. 

Herds. 

Cattle. 

AtabamiL 

Dr.  C.  J.  Becker 

Dr.Joe.  E.Bui 

Dr.W.E.Ho»« 

Dr.E.A.Crasmaii.... 

Dr.W.a.MMdJston... 

Dr.J.O.Flsh 

Dr.W.U.MacKellar.. 

I>t.F.E.Unmi; 

Dr.X.J.LlntiiBr 

Dr.I.E.albson 

Dr.  F,  H.  Thompson. . . 

Dr.H.U.Orael*. 

Dr.W.F.Bilas 

Dr.E.W.Tuek 

DT.E.A.Crossman... 

Dr.T.A.Ladson 

Dr.E.A.Crosaman 

lioe  Jeffemn  County  Savings 

Old  Slate  EouM.LIttla  Rock.. 
444  Post  0  ffice  BuUdlog,  DsUTer 
I00l-20Ca  Customhouw  BuUd- 

big,  Boston,  If  U9. 

atfttehouse,  Trenton,  N.J 

P.  O.  boi  497,  Tallahassee 

S^^-sag  Federal  Building,  ,At- 

lenta. 

City,  Utah. 
31S  Exchange  BuUdtng.  Vaiaa 
Block  Yards,  Chicago. 

IS  Federal  BuUdhig,  Das  Hotees 
22  FederalBtUlding,  Topeka. . . . 
Capllol  Bulldhig,  Frankfort. . . . . 
323-334  Post  Office  BuUdIng, 

tog,Boeton,Mass. 
825  Fidelity  Buildlng3alllm(ce 

tag,  Boslon. 

Old  State  Block,  Lansing 

4-6  Army  Building,  St.  Paul. .. . 
SOS  Uiltsaps  BuiUhig,  Capital 

and  Roach  Streets,  Jackson. . . 
0  Federal  Building,  Jeflersoo 

City. 

S7 
U 

m 
a- 

233 
323 

3« 

2S3 

821 
324 

316 
23 

ni 

esi 
»4a 

45 

S,3M 

D«l«w«n 

1,»08 

ia,28S 

Kmtucty 

5,388 
B,86S 

I0,3SI 

5.BM 

2,m 

MttTjlMd 

Minnasottt. 

Mtetolppi 

Dr.W.J.Freti 

Dr.J.A.Bargsr 

Dr.KaJphOrahttm... 

Dr.Rudolpb  Snyder.. 

Dr,S.E.C09lord 

Dr.F.E. Murray 

Dr.  E.  A.Creesman . . . 

Dr.W.O.MJddletoo... 
Dr.  B.B.  Leonard 

Dr.K.E.Brootbank.. 

Dr.H.H.CohBnour.... 

Dr.L.E.Dovb. 

Dr.W.C.Drake,tr 

28,933 

13,S10 
3,3M 

Neb™i™ 

333  Federal  BuUdlDg,  Ltncohi. .. 
326Fed6raiBuildhig,8altLake 
City,  Utah. 

lng.Boston,Maaa. 

Smiltatj 

N«wYork 

North  Cvolbu... 

Ntrth  Dakota.... 

S34 

a,i» 

6.M8 
8,174 

15,  no 

Cats  Dr.  J.  O.  Wllls.chief  vet- 
erinarian, A  Ibany. 

413Lyilo  Building,  Rkhnumd, 
V*. 

340  FedenlBulldlng,  Bbmank. 

P.O. box  035, Columbus 

Oktabomo. 

2,»i 
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LoaUion  of  Ftderat  ingpeclort,  alio  number  of  herdi  and  numher  of  cattle 
iinikr  supervititm,  Augu»t  I,  1919 — Coatinued. 


State. 

Federal  Inspector. 

Address. 

nerds. 

Cattle. 

PBonsrlTinlB.... 
Rhode  Iiland.... 

0ou:hCarollna... 

South  Dakota.... 
Tannease 

Dr.S.B. Foster. 

Dr.P.E.Quinn 

Dr.W.K.  Lewis 

Dr.I.O.  Wilson 

Dr.Kobert  Jay 

Dr.  R.  K.Jacksni.... 

Dr.F.E.MqiTay 

Dr.A.J.De  Posset.... 

I>r.R.E.Bro(ikbank.. 
I>r.8.B.  Foster 

S30  Post  Office  Building,  Port- 
land. 

P.O. bos  327,  narrlsbiirg. 

2001-2002  Cuatomhousa  Build- 
ing, Boston, Mass. 

901-W2  Llberlr  National  Bank 
Bullding,Columbia. 

30» Federal  Building,  Pleire. . . . 

«Ofl   Flatlnm    Bulldhig,  Fort 

WmUi. 
33S  Federal  Building,  Salt  Lake 

City. 

tur«,Montpelier. 

418  LjTlo  Building.  Richmond. 

S30  Post  OlSce  Building,  Port- 
land. Oreg, 

ture.CHaileston. 
11  East  Wing,  Stale  Capitol, 

Uadlson. 
444  Posl  O nice  Building.  Danrer 
Colo- 

m 

S07 
23 

S,M4 

«,7M 

S,433 

10,001 

40 

430 
1.038 

fiSO 

s 

Wast  Virginia.... 

3,660 

Wjomlng 

ea 

As  the  number  of  herds  that  can  be  taken  un<ler  official 
supervision  for  the  eradication  of  tuberculosis  at  present  is 
limited,  it  ia  recommended  that  cattle  owners  obtain  all  the 
information  they  can  respecting  this  disease  and,  if  they 
have  reason  to  believe  that  it  exists  in  their  herds,  they 
should  employ  measures  to  exterminate  it  regardless  of  the 
fact  that  an  official  can  not  be  obtained  to  assist  them.  It 
is  of  economic  importance  that  each  owner  be  responsible 
for  the  health  of  his  herd.  Live-stock  owners  also  may  be  of 
great  immediate  assistance  in  tuberculosis-eradication  work, 
with  much  benefit  to  themselves,  if  they  will  isolate  all 
animals  brought  into  their  herds  until  such  animals  are 
definitely  known  to  be  healthy,  and  will  maintain  clean  and 
sanitary  surroundings. 

The  gradual  increase  in  the  number  of  live  stock  in  the 
United  States  and  in  the  shipment  and  exchange  of  animals 
makes  disease  control  and  eradication  a  problem  demanding 
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the  closest  cooperation  among  live-stock  owners,  sanitary 
officials,  and  the  public  in  general.  The  regulations  whidi 
have  been  found  necessary  are  directed  at  a  small  min,ority 
of  conscienceless  people  who,  if  iinrestrained,  would  spread 
disease  all  over  the  country.  In  addition  many  of  the 
provisions  regardiiig  the  handling  of  Uve  stock  in  interstate 
traffic  are  a  check  on  carelessness  or  indiSerence  to  pubhc 
welfare.  It  is  believed  that  the  great  majority  of  hve-stock 
men,  knowing  these  facts,  will  support  regulations  whidi  are 
intended  to  correct  the  conditions. 

TUBERCULOSIS  IN  SWINE. 

Eradicating  tuberculosis  from  cattle  will  practically  solve 
the  problem  of  controlling  the  disease  among  swine.  That  is 
the  opinion  of  veterinary  experts  experienced  in  the  handling 
andpost-mortemexaminationofswinereceived  at  the  principal 
market  centers.  By  means  of  a  simple  and  practical  marker, 
hogs  may  be  tattooed  with  distinguishing  letters  and  figures, 
and  when  disease  is  found  by  post-mortem  examination  the 
identity  of  such  animals  is  known.  With  a  simple  system  of 
records  it  is  thus  possible  to  trace  a  shipment  to  the  farm 
from  which  it  came  and  stamp  out  infectious  diseases  at 
their  source.  Evidence  shows  that  swine  become  infected 
with  tuberculosis  principally  from  osttle,  either  by  following 
them  in  feed  lots  or  pastures,  by  reoeivii^  infected  dairy 
by-products,  or  by  eating  tuberoulous  carcasses. 
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By  Alvin  Dille, 
Specialist  in  Affrioultural  Education,  Stales  Relations  Service. 

THE  World  War  brought  to  the  attention  of  the  people 
of  the  Usited  States  one  of  the  weaknesses  in  our  sys- 
tem of  education,  that  more  than  one-half  our  6,000,000  illit- 
erate adults  live  in  rural  sections  where  the  school  facilities 
are  poor. 

Further,  the  reports  of  the  Commissioner  of  Education 
show  that  about  one-half  of  the  school  children  of  the  nation 
are  enrolled  in  village  and  country  schools,  and  that  these 
children  are  laboring  under  distinct  educational  disad- 
vantages. Fully  200,000  of  the  schools  of  the  open  country 
may  still  be  classed  as  one-room  schools  of  pioneer  type, 
which,  at  their  best,  meet  but  poorly  the  needs  of  modem 
agricultural  communities. 

"  The  little  red  schoolhouse "  of  bygone  days  played  so 
prominent  a  part  in  pioneer  life,  that  it  has  been  praised  in 
song  and  in  story  and  has  won  for  itself  a  place  in  the  hearts 
of  the  country  people.  It  had  a  unique  setting,  was  pecul- 
iarly an  American  institution,  and  was  a  distinct  part  of 
pioneer  life.  A  belief  in  the  almost  magic  efficiency  of  the 
rural  schoo]  offers  a  real  stumbling  block  to  those  who  would 
have  this  school  keep  pace  with  the  changes  in  the  world 
around  it.  While  we  may  justly  be  proud  of  this  little  one- 
room  school,  we  are  apt  to  forget  that  the  basis  for  our  pride 
is  the  fact  that  we  still  keep  some  kind  of  a  school,  and  not 
the  fact  that  this  school  is  so  good  in  itself.  The  question 
tiiat  we  must  ask  of  all  our  schools,  both  city  and  country,  is 
not  whether  they  did  what  they  could  for  our  grandfathers, 
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but  whether  they  are  doing  to-day  all  that  we  want  tliem  to 
do  for  our  children?  We  should  not  ask  if  they  have  pro- 
duced great  men,  but  whether  they  help  the  common  man 
to  make  and  use  his  opportunities  and  to  strive  with  a  steady 
purpose.  It  is  necessary  that  the  country  school  should  do 
this,  for  on  it  rests  the  burden  of  the  prosperity  of  the  entire 
countrv.     Unless  the  nation  has  ti  body  of  enlijrhtened  and 


The  Old  and  the  New. 
A-  The  old — a  tjpc  of  one-room  Bobool  railing  to  meet  Ibe  educational  needa 
ot  tbe  communEty,    B,  The  modern  rural  Gcbool  cansolldatod — a  Bfhool  tor  tbe 
entire  community,  youne  and  old. 

ambitious  farmers,  keeping  their  own  farms  from  generation 
to  generation,  agriculture  can  not  flourish  and  the  nation  can 
not  prosper. 

The  social,  economic,  and  industrial  changes  of  the  last 
50  years  have  been  great.  Progress  in  farming  methods  has 
been  so  rapid  of  late  that  many  have  failed  to  keep  up  with 
it  or  to  grasp  its  bearing  upon  society. 

With  the  introduction  of  labor-saving  farm  machinery 
and  correspoEding  strides  in  the  cheap  and  rapid  production 
of  foods  and  other  farm  products,  significant  readjustments 
have  taken  place.     Tbe  absolute  inadequacy  of  the  rural 


D.qit.zeaOvGoOt^lc 


The  Beorganizatiofi  of  the  Cowniry  School.         291 

school  to  meet  these  new  educational  and  social  needs  is  evi- 
dent to  any  one  who  has  studied  the  problem.  The  great 
change  in  agricultural  methods  and  the  great  increase  in 
scientific  knowledge  relating  to  agricultural  processes  have 
created  a  new  body  of  knowledge  of  fundamental  impor- 
tance to  country  people.  New  standards  in  education  have 
been  created  and  new  demands  have  been  made  upon  the 
school,  which  the  school  has  been  very  slow  to  meet.  The 
result  of  the  many  changes  in  rural  life  is  that  the  rural 
school  has  lost  its  earlier  importance  and  finds  itself  inade- 
quate to  respond  to  the  demands  made  upon  it.  Nothing 
short  of  a  reorganization  of  the  rural  school  along  good 
etlucational  and  administrative  lines  will  meet  the  needs  of 
the  present  and  the  future. 

STANDARDS  OF  REORGANIZATION. 

Dr.  Dewey  well  expresses  the  mission  of  the  public  school 
when  he  says :  "  What  the  best  and  wisest  parent  wants  for 
his  own  child,  that  must  the  community  want  for  all  its 
children.  Any  other  ideal  for  our  schools  is  narrow  and 
unlovely." 

The  country  hoy  and  girl  are  entitled  to  just  as  good  an 
education  as  their  city  cousins,  and  until  this  is  given  them 
rural  education  does  not  measure  up  to  its  proper  require- 
ment. If  the  American  farmer  expects  to  play  his  part  in 
the  program  for  reconstruction  and  reform  he  must  provide 
an  education  for  himself  and  his  children  that  shall  fit  them 
both  for  the  task.  Never  before  has  the  need  for  the  train- 
ing of  the  rural  population  been  so  urgent  as  to-day,  and 
never  before  has  the  demand  for  a  new  rural  school  been  so 
clearly  defined.  This  does  not  mean  that  the  country  child 
should  receive  a  fundamentally  different  education  from  the 
child  who  expects  later  to  work  in  a  mine  or  teach  school, 
but  it  does  mean  that  the  country  child  has  as  much  right  as 
the  city  child  to  a  training  which  will  enable  him  to  live  in 
the  world  in  which  he  finds  himself  and  understand  his 
share  in  it,  and  to  get  a  good  start  in  adapting  himself  to  it. 
It  is  the  business  of  every  b<^oo1  to  train  its  pupils  to  be  suc- 
cessful as  human  beings  and  as  American  citizens.  To  do 
this  it  must  take  into  account  and  make  use  of  the  conditions 
around  it — the  interests,  the  needs,  and  the  occupations  of 
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the  families  of  its  pupils.  Tliis  does  not  mean  that  our  rural 
schools  shall  be  a  copy  of  the  city  schools,  but  that  there  shall 
be  set  up  in  every  rural  community  a  school  which  will  base 
its  work  upon  the  life  of  the  community  and  the  needs  of  the 
community,  so  that  its  pupils  shall  receive  the  necessary 
training  that  will  enable  them  to  fit  successfully  into  the  life 
of  the  community.  The  great  function  of  this  school  will  be 
to  furnish  the  boy  with  the  particular  knowledge  required 
for  the  life  that  he  is  to  live,  for  knowledge  lies  at  the  basis 
of  his  efficiency.  It  must  shape  the  attitude  of  the  pupil 
so  that  he  will  meet  his  part  of  the  world's  work  or  its  play 
in  the  right  spirit.  It  must  not  leave  him  a  parasite,  ready 
to  prey  upon  others,  but  must  make  him  willing  and  glad  to 
do  his  share.  Finally,  the  school  must  give  him  the  individ- 
ual training  in  technique  or  the  skill  required  in  his  dif- 
ferent activities ;  not  to  do  this  in  the  best  way  possible  is  to 
leave  him  a  well-intentioned  and  well-informed  bungler, 
falling  far  short  of  efficiency. 

The  means  by  which  the  school  is  to  accomplish  these  ends 
are:  (1)  The  social  organization  of  the  school,  or  the  life  and 
activities  that  go  on  in  the  school  from  day  to  day;  (2)  the 
curriculum,  or  the  subject  matter  which  the  child  is  ex- 
pected to  master;  and  (3)  the  instruction  or  the  work  of  the 
teacher  in  helping  the  pupils  to  master  the  subject  matter  and 
adjust  themsehes  to  the  organization  of  the  school.  These 
factors  will  necessarily  differ accordingto the particulartype 
of  the  school  in  question,  but  in  general  the  social  organiza- 
tion of  the  rural  school  will  center  in  the  life  of  the  rural 
community ;  the  course  of  study  should  center  in  the  one  oc- 
cupation of  common  interest,  agriculture,  and  the  teacher's 
instruction  and  guidance  should  focus  upon  improving  rural 
conditions  in  general  and  bettering  the  farm  practices  of  the 
district.  The  school  is  the  best  and  most  available  center 
for  the  upbuilding  of  the  country  commimity  and  should 
become  the  most  immediate  and  effective  local  agency  in  the 
solution  of  the  farm  problems.  The  rural  school  must  be- 
come a  real  part  of  the  active  life  of  the  community ;  it  can 
not  afford  to  go  its  own  way,  isolating  and  shutting  off  all 
outside  influences.  In  view  of  the  present  conditions  prev- 
alent in  the  rural  school,  what  are  some  of  the  most  urgent 
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deficiencies  and  how  shall  they  be  supplied  in  the  reorganiza- 
tion which  must  come  about  if  the  school  is  to  function 
properly  ? 

EDUCATIONAL  REDIRECTION. 

What  we  need  and  what  we  must  have  to  solve  the  prob- 
lem of  rural  education  is  not  a  city  school  whose  influences 
lead  young  people  of  the  farms  directly  away  from  the  land, 
but  a  country  school,  improved,  modernized,  and  adapted  to 
the  needs  of  present  country  life;  a  school  whose  atmosphere 
is  distinctly  rural,  whose  teachers  are  rural  minded  and  in 
full  sympathy  and  harmony  with  farm  life  and  farm  prob- 
lems, but  no  less  well-trained  and  cultured  than  city  teachers. 
It  means  a  larger  school,  in  the  sense  of  a  larger  enrollment 
and  of  serving  a  larger  territory  than  the  little  one-room 
school  served.  It  means  the  employment  of  enough  teachers 
to  give  ample  time  for  instruction  and  recitation  in  every 
class  and  affording  suitable  grading  and  classification  for 
all  pupils.  It  means  an  enlargement  and  enrichment  of  the 
course  of  study  which  will  give  the  best  development  of  the 
present  conception  of  modem  education — the  adjustment 
of  the  individual  to  his  environment  While  the  basic  sub- 
jects taught  in  the  rural  school  will  not  and  should  not  differ 
greatly  from  those  taught  in  the  city  school,  they  must  be 
made  more  applicable  to  farm  life.  Much  of  the  old  course 
may  be  eliminated  entirely,  and  in  the  remaining  studies  the 
emphasis  must  be  shifted  to  the  vital  and  practical  interests 
of  everyday  life.  The  rural  school,  therefore,  must  teach 
the  basic  subjects  that  belong  to  all  culture — that  every  nor- 
mal intelligent  person  should  study  just  because  he  belongs 
to  the  twentierti  century  civilization — and  in  addition  the 
subjects  that  give  him  tJie  knowledge,  the  attitude,  and  the 
technique  belonging  to  the  life  on  the  farm. 

THE  COURSE  OP  8TODT. 

This  curriculum,  briefly,  may  be  outlined  as  follows : 
Lemguage. — Mastery  of  the  English  language  is  the  birth- 
right of  every  child.  First  of  all  he  should  be  able  to  speak 
it  correctly  and  with  ease.  Next  he  should  be  able  to  read 
it  understandingly  and  with  enjoyment,  and  should  become 
familiar  with  the  best  in  its  literature.    He  should  be  able 
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to  write  it  easily,  with  correct  spelling  and  good  composi- 
tion. Finally,  he  should  know  something  of  the  structure, 
or  grammar,  of  the  language,  though  formal  grammar  is  of 
little  value  in  the  learning  of  a  language.  The  proper  sub- 
stitute for  a  grammar  is  live  language  lessons  dealing  with 
familiar  objects,  scenes,  stories,  and  experiences  within  the 
pupil's  comprehension  and  imowledge.  In  addition  the 
child  must  learn  to  read,  not  only  to  pronounce  the  printed 
words  of  a  page,  but  to  grasp  the  thought  and  feeling  and  to 
express  them  in  oral  reading.  Tlie  present  rural  school 
( ourse  in  reading  is  wholly  inadequate,  and  as  a  result  most 
rural  school  children  seldom  attain  such  skill  and  taste  in 
reading  that  it  becomes  a  pleasure.  This  must  be  remedied, 
not  only  by  teaching  the  child  the  mechanics  of  reading,  but 
by  leading  him  to  read  and  love  good  books.  This  can  only 
be  done  by  supplying  the  books  and  giving  him  an  oppor- 
tunity to  read  them. 

Arithmetic. — Without  doubt  number  is  an  essential 
part  of  the  child's  education.  Yet  there  is  nothing  so  mag- 
ical about  the  mere  art  of  numbering  things  that  should 
make  arithmetic  require  so  large  a  proportion  of  the  time  as 
it  is  now  receiving.  By  a  wise  choice  of  materia],  eliminat- 
ing the  "  useless  lumber  "  found  in  most  arithmetic  texts,  it 
is  altogether  probable  that  the  child  can  learn  in  half  or 
two-thirds  the  time  ordinarily  allotted  all  the  arithmetic 
needed,  not  only  for  practical  use,  but  also  for  mental  devel- 
opment in  the  mastery  of  arithmetic. 

History  and  civics. — The  study  of  history  instills  into  the 
minds  of  our  children  love  of  country  and  of  liberty,  and 
should  therefore  receive  careful  consideration.  It  should 
not  deal  chiefly  with  wars  and  politics.  The  meat  of  the 
subject  is  the  big,  stirring  events  that  influence  the  lives, 
deeds,  and  aspirations  of  individuals.  The  child  should 
know  about  the  people  of  his  country,  their  home  life;  their 
industries;  their  schools  and  churches;  their  bravery;  their 
hardships  and  adventures.  He  must  come  to  know  some- 
thing of  all  the  great  men  of  the  nation.  In  civics  the  great 
problem  is  to  influence  conduct  in  the  direction  of  upright 
citizenship  and  to  secure  such  a  knowledge  of  the  machinery 
of  government  as  will  lead  to  efficient  participation  in  its 
activities. 


D.qit.zeaOvGoOt^lc 


The  ReorffaniaeUion  of  the  Country  School.        295 

Geography, — The  country  is  the  most  appropriate  place 
for  the  teaching  of  geography  and  nature  study,  because  an 
abundance  of  material  lies  right  outside  the  door  of  the 
school.  Geography,  therefore,  can  be  made  one  of  the  most 
vital  and  useful  branches  in  the  rural  school.  It  is  to  begin 
wherever  the  life  of  the  child  touches  nature  in  his  imme- 
diate environment  and  proceed  from  this  to  other  parts  of 
his  home  land  and  finally  to  all  lands.  The  intimate  inter- 
relations existing  between  geography  and  such  subjects  ae 
agriculture,  history,  language,  and  natural  sciences  are  ob- 
vious. 

Eealth  and  hygiene. — Health  is  at  the  basis  of  all  success 
and  happiness,  and  no  subject  can  be  more  important  in  the 
education  of  the  child  than  practical  hygiene.  This  course 
should  emphasize  the  laws  of  hygiene,  but  with  particular 
bearing  on  right  living  under  the  conditions  imposed  by  the 
farm.  Food  and  clothing;  work,  recreation,  and  play;  care 
of  the  eyes  and  teeth ;  bathing ;  ventilation  of  the  home,  espe- 
cially of  the  bedrooms ;  danger  of  contamination  to  water 
and  milk  supply ;  childhood  afflictions  like  adenoids,  diseased 
tonsils,  measles,  and  the  like — these  are  some  of  the  practical 
topics  that  every  cliild  should  study.  But  we  must  go  one 
step  further;  tliis  subject  must  be  presented  so  eflfectively  and 
so  concretely  that  it  will  lead  to  better  habits  of  living. 

Agriculture. — Agriculture,  of  course,  is  a  preeminent  sub- 
ject for  the  rural  school ;  it  is  of  immediate  practical  impor- 
tance and  is  also  so  useful  a  cultural  subject  that  it  is  being 
introduced  into  many  city  schools.  Rural  life  centers  about 
the  country  home  and  in  the  one  big  industry,  agriculture. 
The  farmer's  great,  vital  problem  is  how  to  make  his  coun- 
try home  the  happiest  and  best  possible  place  to  live  in  and 
how  to  make  agriculture  profitable,  enjoyable,  and  capable 
of  supporting  the  right  kind  of  home.  That  for  this  reason 
agriculture  is  the  logical  subject  around  which  to  build  the 
rural  school  curriculum  is  self-evident.  The  question  is, 
What  should  the  study  of  agriculture  embrace  and  how 
should  the  other  subjects  correlate  with  it? 

It  is  possible  to  give  children  in  the  rural  elementary 
school  much  useful  information  concerning  agriculture,  even 
if  it  can  not  be  taught  to  them  as  a  science.  Perhaps  it  is 
possible  to  develop  a  scientific  attitude  and  interest  that  will 
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lead  to  further  study  of  the  subject  in  high  school  and  col- 
lege and  that  will  in  the  meantime  serve  to  attach  the  boys 
and  girls  to  the  farm. 

To  begin  with,  a  strong  course  of  nature  study  should  run 
through  the  grades  and  blend  into  the  formal  intensive 
study  of  agriculture  in  the  last  two  grades  of  the  elementary 
school  and  the  mrnl  high  school.     The  particular  mission 


of  this  nature  study  is  to  open  the  eyes  and  minds  of  the 
pupils  to  the  wonders  of  their  environment  and  to  the  oppor- 
tunity for  first-hand  observation  and  lessons  in  soils,  plant 
and  animal  life,  and  a  host  of  natural  phenomena  with  which 
they  daily  come  in  contact.  To  supplement  the  work  of  the 
school  and  make  it  directly  applicable  to  the  child's  home 
life,  the  planting  and  care  of  plants,  bird  study  and  protec- 
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tion,  home  gardening,  weed  control,  insect  and  plant  disease 
control,  and  similar  activities  fall  within  this  scope. 

It  is  agreed  by  all  t«achers  of  agriculture  that  instruction 
in  this  subject  shall  follow  as  far  as  possible  the  following 
lines:  (1)  It  shall  be  seasonal,  that  is,  the  subject  matter 
relating  to  the  farm  practice  of  the  district  can  be  best 
taught  at  the  season  when  these  practices  are  being  carried 
out  on  the  farm ;  (2)  it  shall  be  practical;  and  (3)  it  shall 
be  related  directly  to  the  life  of  the  community  and  the 
instruction  shall  center  in  the  lines  of  community  endeavor 
in  which  the  majority  of  the  farmers  are  engaged,  or  which 
may  be  especially  adapted  to  the  locality.  To  this  end  the 
pupils  can  be  made  familiar  with  the  best  methods  of  plant- 
ing, cultivating,  and  harvesting  the  various  crops;  and  with 
the  plant  diseases  and  insect  enemies  which  affect  them; 
with  seed  selection;  rotation  of  crops;  soils  and  soil  manage- 
ment; the  growing  o£  fruits  and  vegetables;  and  many  other 
practical  things  applying  directly  to  farm  life.  In  a  like 
manner  the  animals  of  the  farm  may  be  studied  and  a  knowl- 
edge gained  of  the  best  breeds  and  types  of  farm  animals, 
their  breeding  and  care,  and  the  handling  and  disposal  of 
the  animal  products  of  the  farm.  Both  laboratory  and  field 
work  should  be  made  prominent  throughout  the  course.  In 
order  that  the  principles  taught  in  the  school  may  be  carried 
out  in  farm  practice,  the  pupils  should  be  encouraged  to 
undertake  "  home  projects,"  such  as  keeping  a  garden,  caring 
for  a  cow,  or  growing  chickens.  Their  instruction  at  school 
should  center  about  their  projects.  The  project  should  be 
carried  out  on  a  business  basis ;  should  be  carefully  planned 
and  worked  out  under  as  close  supervision  as  possible,  and  be 
conducted  with  the  view  of  showing  a  money  profit  at  its 
completion.  Aside  from  the  value  to  the  pupil  as  farm  prac- 
tice, it  has  also  the  educative  value  as  a  management  project 
and  carrying  to  its  finish  a  definitely  planned  enterprise. 

Home  ecoTiomdca. — While  the  country  girls,  like  the  coun- 
try boyB,  should  have  good  training  in  the  elements  of  agri- 
culture, the  distinctive  field  of  the  girls  along  industrial 
lines  lies  in  the  art  of  home  making,  embracing  such  branches 
as  cooking,  sewing,  care  of  the  sick,  home  planning,  and 
home  management  These  subjects  can  be  presented  suc- 
cessfully in  a  concrete  and  applied  form,  and  nothing  could 
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be  more  lital  to  the  interests  and  welfare  of  the  girls.  To 
furnish  tlie  proper  facilities  for  this  ivork  a  well -equipped 
department  is  necessar>',  While  it  need  not  be  elaborate  or 
expensive,  yet  it  should  at  least  be  on  a  par  with  tlie  facili- 
ties found  in  the  better  equipped  farm  bomes,  and  may  even 
be  somewhat  in  advance  of  them,  in  order  to  impress  upon 
the  comnmnity  the  need  of  lightening  the  burdens  of  the 


Applied  Home  Economics. 
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average  farm  home.  The  farm  kitchen  deserves  to  share 
more  generally  in  the  labor-saving  devices  so  commonly 
found  outside  the  home,  but  too  frequently  not  appreciated 
inside  of  if. 

Farm  shopwork. — The  modern  farm,  with  its  variety  of 
machinery,  tools,  special  types  of  buildings,  drainage  sys- 
tems, concrete  construction,  and  the  like,  taxes  the  ingenuity 
of  the  farmer  to  keep  things  in  proper  repair  and  calls  for  a 
deftness  of  hand  and  no  end  of  originality  and  self-confi- 
dence. Therefore  a  thorough  course  in  farm  shopwork  in 
the  rural  school  is  indispensable.  The  work  attempted  may 
cover  the  use  of  tools,  the  finishing  of  diflferent  kinds  of 
woods,  rope  tying  and  splicing,  the  care  and  sharpening  of 
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farm  tools,  harness  and  leather  work,  concrete  construction, 
the  elements  of  hlacksmithing,  and  the  making  of  ordinary 
repairs  on  buildings.  The  older  boys  may  branch  out  into 
project  work  and  construct  chicken  coops  and  brooders,  seed- 
corn  racks,  feeding  racks  for  stock,  wagon  boxes,  self-feeders 
for  poultry  and  hogs,  home  furniture,  and  similar  articles 
commonly  found  on  a  farm.  This  list  is  merely  suggestive 
and  will  vary  with  the  school  or  the  community  and  with 
the  season  of  the  year. 

Physic^  traininff,  games,  and  play. — Because  of  its  isola- 
tion and  independence,  country  life  has  greater  need  of  play 
and  recreation  than  city  life.  Most  rural  schools  have  been 
too  small  to  get  enough  children  of  corresponding  ages  to- 
gether for  interesting  games  or  sports,  and  again  many  think 
that  the  rural  child  has  enough  exercise  and  does  not  need 
the  physical  training  that  comes  from  plays  and  games. 
Certain  forms  of  farm  work  done  by  children  are  often  so 
severe  a  tax  on  their  strength  that  a  corrective  exercise  is 
necessary  to  save  stooped  forms,  curved  spines,  and  hollow 
chests.  Furthermore,  the  fann  child,  lacking  the  oppor- 
tunities of  the  city  child  for  gaining  social  ease  and  control, 
needs  the  development  that  comes  from  physical  training  to 
give  poise,  ease  of  bearing,  and  grace  of  movement.  Some 
of  the  worth-while  and  suitable  country  plays  and  gam*  are 
suggested:  (1)  The  common  folk  and  children's'  games  at 
school  led  and  supervised  by  the  teachers;  (2)  baseball, 
basket  ball,  volley  ball,  track  work,  and  similar  games  of 
skill  and  competition;  and  (3)  play  festivals,  pageants,  pic- 
nics, harvest  home,  communitv  singing,  bands  and  orches- 
tras, debating  and  literary  societies. 

The  main  features  of  the  curriculum  here  proposed  are 
so  much  broader  and  richer  than  are  offered  by  the  present 
rural  school  that  it  will  appear  to  many  as  visionary  and 
impossible.  That  it  is  impossible  for  the  old  type  of  rural 
school  is  readily  admitted,  but  it  is  entirely  practicable  and 
possible  in  the  reorganized  school  and  is  beang  successfully 
presented,  in  general  at  least,  in  many  of  these  schools. 

PHYSICAL  IMPROVEMENT. 

The  program  of  studies  outlined  above  does  not  contem- 
plate their  being  carried  out  in  the  present  poorly  equipped, 
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one-room,  one-teacher  rural  school.  The  broadening  of  the 
curriculum  presupposes  better  physical  equipment  for  the 
rural  schools.  As  they  exist  to-day  the  rural  schools  have 
inadequate  buildings  and  equipment.  The  building  is  usu- 
ally located  in  a  barren  spot  of  ground  and  is  constructed 
without  any  reference  to  architectural  effect.  Of  the  plain 
"box-car"  type,  no  attempt  is  made  to  decorate  the  room 
or  to  relieve  in  any  way  its  ugliness  and  monotony.  If 
there  is  a  library  it  may  contain  only  a  few  dozen  volumes, 
poorly  selected  and  often  without  any  case  for  protection. 
Of  equipment  outside  of  desks  and  blackboard  there  is  almost 
none.  The  work  of  the  farms  about  it  is  done  with  modem 
and  efficient  machinery,  but  the  work  of  the  farmer's  school 
is  done  with  inadequate  and  out-of-date  equipment.  The 
greatest  advantages  of  improved  physical  equipment  in  the 
reorganized  rural  school  are  to  be  derived  from  the  abandon- 
ment of  two  or  more  of  the  one-room  schools,  depending 
upon  size  of  districts  and  enrollments,  and  erecting  in  their 
stead  a  single  building  large  enough  not  only  to  accommodate 
the  present  enrollment  but  also  to  serve  the  community  for 
years  after  its  erection.  It  goes  without  saying  that  these 
buildings  should  be  constructed  of  durable  material  and  that 
tliey  should  be  attractive,  safe,  sanitary,  and  in  keeping  with 
the  highest  community  ideals.  Whatever  tlio  size  or  kind 
of  school  building  a  district  may  be  planning  to  build  there 
is  wisdom  in  making  it  conform  to  the  "unit  plan  of  con- 
struction." This  takes  into  account  both  the  present  and 
the  future  needs  of  the  district,  requires  a  symmetrical  de- 
sign for  the  complete  building,  and  allows  for  additions  at 
a  minimum  cost  without  disturbing  the  part  originally  con- 
structed. 

In  general  every  school  bu^^lding  that  accommodates  one 
hundred  or  more  pupils  should  provide  for  the  following: 
(1)  A  suitable  auditorium  with  a  stage,  a  good  stereopticon, 
and,  if  possible,  a  moving  picture  machine;  (2)  a  home  eco- 
nomics laboratory  with  a  lunch  room  adjoining;  (3)  a  gym- 
nasium with  shower  baths  and  lavatories  for  both  sexes;  (4) 
a  well-equipped  laboratory  and  classrooms  for  science  and 
agriculture;  (5)  a  well-equipped  room  for  farm  shopwork. 
It  is  usually  possible,  and  often  advisable,  to  have  one  room 
serve  for  gymnasium  and  auditorium,  and  this  should  be 
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freely  used  for  all  kinds  of  school  and  community  gather- 
ings. Too  much  emphasis  can  not  be  laid  upon  this  all- 
important  community -center  auditorium.  The  agricultural 
department  and  laboratory  should  be  opened  as  freely  to 
farmers  for  consultation  as  for  class  instruction  during 
school  hours,  and  in  the  matter  of  such  work  as  seed  corn 
testing,  germination  and  purity  tests  of  grass  seeds  and 
grains,  grafting  and  care  of  fruit  trees,  feeding  rations,  and 
the  like,  the  work  should  supplement  the  actual  work  on  the 
neighboring  farms.  The  same  may  be  said  with  equal  force 
of  the  farm  shopwork  of  the  boys  and  the  home  economics 
of  the  girls.  Should  this  new  school  fail  to  make  its  indus- 
trial work  for  both  boys  and  girls  distinctly  practical  and 
directly  applicable  to  actual  farm  conditions,  it  would  fail 
in  one  of  the  fundamental  purposes  for  which  it  was  cre- 
ated. 

In  every  way  possible  the  further  construction  and  equip- 
ment of  the  school  should  be  modem  and  sanitary;  ample 
land  should  be  provided  not  only  for  demonstration  pur- 
poses in  teaching  agriculture,  but  also  for  the  games  and 
plays  necessary;  and  this  playground  should  be  simply 
equipped  with  playground  apparatus  for  children  of  vari- 
ous ages. 

THE  THREE  MILLSTONES  ABOUT  THE  NECK  OF  RURAL 
SCHOOL  PROGRESS. 

(1)  Absence  of  real  professional  supervision,  (2)  insuffi- 
cient revenue,  associated  with  the  too  small  district  unit  of 
taxation,  and  (3)  the  untrained  teacher — of  these  evils  the 
first  two  are  the  natural  result  of  the  way  in  which  our  rural- 
school  system  was  evolved  in  the  settlement  and  agricultural 
development  of  the  country.  If  the  rural  school  is  to  come 
into  its  own,  both  organization  and  supervision  must  be 
changed,  and  with  the  coming  of  effective  supervision  the 
untrained  teacher  would  quickly  disappear.  A  sufficient 
revenue  is  absolutely  fundamental  to  rural  school  improve- 
ment. Gtood  teaching,  modern  buildings,  ample  equipment, 
efficient  supervision,  all  cost  money — ^more  money  than  coun- 
try people  are  often  willing  to  pay.  As  a  rule  farmers  usu- 
ally raise  but  a  small  fraction  of  the  amount  they  might 
legally  levy  for  school  purposes.    Rural  school  penury  is 
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almost  pro%'erbial.  About  $33  is  expended  annually  for  the 
education  of  the  city  child,  while  for  each  country  child  but 
$13  is  used.  Until  tliis  inequality  is  remedied  the  lack  of 
revenue  will  remain  a  fundamental  difficulty  with  the  rural 
school. 

It  is  fundamental  that  the  State  should  share  with  the 
local  community  the  support  of  the  rural  school.  The  cities 
are  dependent  upon  the  farms  for  much  of  their  wealth,  and 
it  is  but  fair  tliat  tliey  should  help  in  the  education  of  the 
country  children,  since  any  agency  that  improves  rural  con- 
ditions contributes  to  the  welfare  of  the  city.  Many  States 
contain  sparsely  settled  localities  that  are  unable  to  raise 
sufficient  funds  to  support  an  efficient  school,  and  tliese  com- 
munities especially  should  receive  the  help  of  the  State. 
Perhaps  the  unwillingness  of  the  farmer  to  support  his  school 
better  is  due  to  the  fact  that  he  does  not  realize  adequate 
returns.  In  localities  where' the  reorganized  school  is  in 
operation  the  financial  support  is  adequate  and  given  cheer- 
fully. 

The  reorganization  of  the  rural  schools  is  leading  directly 
away  from  the  one-teacher  school,  an<l  the  factors  necessary 
for  reorganization  can  not  be  found  in  the  one-room  school. 
Educationally  the  graded  system  gives  the  rural  children 
all  the  advantages  of  the  city  children.  Three  or  four  teach- 
ers working  together,  doing  the  work  formerly  done  by  one, 
can  do  greater  justice  to  the  children  under  their  charge. 
Redirected  teaching  and  vitalized  courses  of  study  can  then 
become  a  reality.  This  and  the  ultimate  fulfillment  of  such 
a  course  through  a  good  high  school  make  the  new  system 
the  adequate  solution  of  the  i-ural  school  problem. 

These  results  can  best  he  attained  by  uniting  several  dis- 
tricts into  one  and  erecting  a  building  adequate  for  the  new 
work.  Consolidation  of  the  country  schools,  therefore,  is 
the  best  way  by  which  this  reorganization  may  be  brought 
about. 

For  many  localities,  of  course,  consolidation  is  impossible, 
and  for  the  children  of  these  districts  the  one-room  school 
must  continue  to  serve.  Good  teaching  may  be  done  in  these 
schools  by  well-trained  teachers,  who  are  themselves  of  the 
country,  are  acquainted  with  country  life,  and  in  sympathy 
with  rural  ideal& 
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In  many  small  one-room  schools  tliroughout  the  country 
these  devoted  teachers  are  found,  and,  in  spite  of  many 
handicaps,  they  are  successfully  adapting  the  work  to  the 
community  needs,  and  are  gi^'ing  the  boys  and  girls  a  useful 
type  of  training.  If  a  district  should  find  consolidation  im- 
practicable and  well-nigh  impossible,  attention  should  be 
directed  to  the  improvement  of  the  small  one-room  ^hool, 
with  the  purpose  of  making  it  stand  truly  for  rural  life  and 
rural  education. 


In  the  matter  of  material  equipment  the  weakness  of 
the  district  system  of  organization  manifests  itself  clearly. 
In  some  places  the  little  district  school,  because  of  its  re- 
moteness and  of  scanty  population,  must  for  a  time  at  least 
remain  as  it  is.  In  many  other  regions,  though,  there  is  no 
business  or  educational  reason  for  the  continuation  of  so 
many  small  and  relatively  expensive  schools.  The  needs  of 
rural  people  could  l>e  much  better  served,  much  better  schools 
for  their  children  could  be  provided,  and  not  infrequently  a 
financial  economy  could  be  effected  if  the  long-outgrown 
,  district  system  were  in  a  large  measure  superseded  by  a  more 
rational  and  more  business-like  system  of  consolidated 
schools.  Such  a  reorganization  must  be  effected  before 
much  progress  can  be  made  in  redirecting  and  revitalizing 
rural  education. 

Some  of  the  advantages  of  the  consolidated  school  to 
which  the  children  are  carried  in  conveyances  may  be  men- 
tioned briefly,  as  brought  out  by  experience:  (1)  Both  the 
enrollment  and  the  attendance  for  the  area  consolidated  are 
materially  increased.  This  is  particularly  true  of  the  upper 
grammar  grades.  (2)  Tardiness  is  practically  eliminated 
and  absences  are  reduced  to  a  minimum.  (3)  Pupils  arrive 
dry  and  warm  each  day,  with  no  wet  clothing  to  be  dried; 
colds  and  other  troubles,  due  to  exposure,  are  materially 
reduced.  (4)  The  pupils  are  under  care  of  a  responsible 
person  coming  to  school  and  going  home.  Quarreling,  smok- 
ing, profanity,  vulgar  and  iiroroper  language  are  pre- 
vented. (5)  Better  grading  and  classification  is  possible; 
classes  are  large  enough  to  stimulate  enthusiasm  and  gen- 
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erous  rivalry;  pupils  can  be  placed  -where  they  can  work  to 
best  advantage;  interest,  entiiusiasm,  and  confidence  come 
from  contact  with  numbers.  (6)  The  grading  of  pupils 
and  the  assembling  of  a  large  group  of  children  make  pos- 
sible the  rural  high  school,  with  a  vital  course  of  study 
fitting  into  the  redirected  elementary  course,  affording  the 
rural  children  an  opportunity  for  studying  in  a  broader 
sense,  with  an  enlarged  vision,  those  fundamental  subjects 
necessary  to  a  richer  country  life.  This  makes  possible  the 
slogan  of  the  twentieth  century,  "  A  higli  school  within 
i-each  of  every  rural  boy  and  girl."     (7)   All  the  advantages 


Going  to  Scliool  a  Pleasure. 
i.  modera  autobus  carrylog  school  cblldrea  to  the  cousolldated  rural  Bcbool. 

of  better  school  buildings  and  sites  and  better  equipment 
follow  this  consolidation  plan,  and  often  cost  less  per  capita 
than  the  much  inferior  equipment  of  small  and  scattered 
schools.  (8)  It  leads  to  a  school  term  of  eight  or  nine 
months,  instead  of  the  five  or  six  months  commonly  provided 
for  in  the  district  schools;  to  the  employment  and  retention 
of  better  teachers;  to  better  supervision  for  the  school;  and 
to  a  higher  grade  of  instruction,  (9)  Community  interest 
in  education  is  quickened  9nd  community  pride  in  the  school 
is  awakened.  This  leads  to  community  interest  as  opposed 
to  district  interest;  tends  to  break  down  the  isolation  and 
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stagnation  of  rural  communities;  and  leads  to  a  deeper  sym- 
pathy and  better  fellowship  among  the  people.  It  improves 
the  community  as  well  as  the  school,  and  opens  the  way  for 
such  a  school  to  become  a  center  for  all  the  better  life  of  the 
community.  (10)  It  offers  to  the  rural  boys  and  girls,  and 
hence  to  country  parents,  all  of  the  desirable  educational 
features  and  advantages  which  the  city  boys  and  girls  now 
obtain  without  obliging  them  to  go  to  tiie  city  to  obtain 
them.  (11)  The  transportation  feature  indirectly  aids  in 
the  building  of  better-  roads,  which  in  turn  make  rural  life 
mtH*  ■attractive  and  help  to  break  up  the  isolation  of  the 
country .  home.  ■  (12)  In  reducing  the  number  of  teachers 
needed  it  eliminates  many  of  the  poorest  and  weakest  and 
also  reduces  by  from  fiO  to  80  per  cent  the  mlmber'of  trus- 
ted needed  to  manage  the  schools.  Both  of  these  are  gains 
of  much  importance.  (13)  Such  a  sfchool  with  its  modern 
equipment  and  enlarged  and  vitalized  course  of  Study,  to- 
gether with  the  high-school  advantages,  makes  possible  the 
extension  of  its  influences  throughout  the  entire  coramun^^'r 
through  \'aried  activities  which  touch  the  farm  andt^tn: 
home,  through  courses  in  agriculture  and  home  makilig<< 
(14)  The' school  becomes  the"  community  center  for  this  new 
district!  '  Here  the  various  educational  activities  ctnter. 
Through  special  courses  offered  for  the  farmer  aiid  his  wife, 
the  educational  opportunities  are  placedbefore  everyone-in 
the  district.  The  school  becomes  truly  a  center  of  infliience 
touching  the  life  of  every  part  of  the  community,  and  by 
making  its  instruction  center  about  the  needs  of  the  com- 
munity, its  life  and  interests,  justifies  itself  as  the  really 
adequate  "  college  of  the  people." 

Miss  Mabel  Carney  writes  in  her  book  "  Country  Life  and 
the  Country  School,"  "  The  great  adaptability  of  the  good 
consolidated  country  school  for  conmiunity  service  and  rural 
life  regeneration  can  not  be  too  strongly  emphasized. 
Wherever  it  has  been  established,  in  practically  every  in- 
stance on  record,  this  attribute  has  been  illustrated.  The 
consolidated  school  builds  up  the  community  as  nq  other  in- 
stitution of  rural  life  has  yet  done.  It  even  defines  com- 
munity boundaries  and  establishes  a  community  sense  where 
none  has  existed  before.  It  overcomes  petty  jealousies, 
swallows  small  differences,  and  enlarges  and  Intonsifiea  the 
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community  idea  into  something  significant  and  tangible.  It 
brings  neighbors  on  opposite  sides  of  the  hill  together,  in- 
troduces those  who  live  on  different  roads,  forces  the  avil 
iqeeting  of  families  ihaX  '  haven't  spoken  since  the  war,'  and 
in  every  way  furthers  the  progress  of  the  brotherhood  of 
man  among  farmers.'* 

Finally,  the  consolidated  school  is  the  most  economical 
system  of  rural  education.  The  better  soci^  and  educational 
benefits  it  yields  are  the  guarantee  of  its  value.  Consider- 
ing its  social,  educational,  leadership,  and  financial  aspects, 
consolidation  of  rural  schools  is  the  beet  educational  system 
and  offers  the  lai^est  prospects  as  a  means  of  community 
improvement.  It  will  be  a  center  of  cwnmunity  pride  and 
effort  for  those  beyond  school  age  as  well  as  for  children. 
To  it  will  turn  the  old  man  and  the  little  child,  the  mother, 
and  the  father.  The  young  people  of  the  community  will 
seek  its  doors.  Its  instruction  will  be  in  terms  of  daily  liv- 
ing and  present  activity.  The  spirit  of  this  instruction  will 
go  out  through  all  the  country  and  find  eipression  in  better 
homes,  better  churches,  strong,  rightly  directed  farm  organi- 
zations, good  roads,  and  greater  crop  yields ;  in  better  busi- 
jiess,  better  fanning,  and  in  a  happier  people  and  a  more 
satisfying  country  life. 


D.qit.zeaOvGoOt^lc 


A  WIDE  DIVERSITY  of  methods  is  found  in  poultry 
keeping.  Bations  are  fed  varying  all  the  way  from 
those  of  the  utmost  simplicity  to  those  which  are  decidedly 
complicated.  Houses  are  used  which  differ  widely  in  their 
general  plan  of  construction.  Methods  of  management  in 
use  are  widely  divergent  in  many  cases,  and  this  diversi- 
fication frequently  creates  the  idea  that  the  care  of  poultry, 
and  especially  the  farm  iKiultry  flock,  is  a  highly  compli- 
cated matter.  Actually,  however,  this  is  not  the  case.  The 
mere  fact  that  success  is  attained  under  widely  different 
methods  of  feeding,  housing,  and  management  indicates 
that  so  long  as  certain  fundamentals  are  observed  the  actual 
details  or  methods  may  be  very  different  without  mate- 
rially .iffecting  the  results.  Where  poultry  is  kept  as  a 
specialized  business  it  well  repays  the  owner  to  study  these 
details  of  management  for  the  purpose  of  securing  the 
very  highest  possible  return  from  his  hens.  So  far  as  the 
farm  flock  is  concerned,  where  the  farmer  is  not  a  specialist 
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along  poultry  lines,  good  results  will  be  obtained  if  the 
underlying  fundamentals  of  successful  poultry  keeping  are 
observed.  It  is  a  thorough  understanding  of  these  funda- 
mentals which  is  especially  needed  in  connection  with  the  . 
■  farm  flocks.  Farmers  can  hardly  be  expected  to  concern 
themselves  particularly  witii  the  less  fundamental  and 
inbre  ^>ecialized  phases  of  the  business.  But  it  must  not  be 
understood  from  this,  however,  that  the  flock  may  be  neg- 
lected and  good  results  still  obtained. 

Success  with  the  farm  poultry  Sock  depends,  therefore, 
under  usual  conditions,  on  the  observance  of  the  funda- 
r|iental&  underlying  successful  poultry  keeping,  and  this 
means  doing  a  relatively  few  things  in  the  right  way  and  doing 
them  at  the  right  time.  The  place  of  poultry  on  the  general 
farm  must  he  definitely  understood.  It  must  be  remembered 
that  the  poultry  flock  is  merely  one  of  the  activities  with 
which  the  farmer  is  engaged  and  that  he  will  be  unable  to 
devote  to  his  flock  a  great  amount  of  time.  The  part  which 
poultry  should  play,  therefore,  is  to  flt  into  the  general  farm 
management  in  such  way  as  to  help  maintain  a  proper  bal- 
ance in  farm  operations  and  to  utilize  materials  which  are 
suitable  for  feeding  the  hens  but  otherwise  would  be  wasted. 

GOOD  STOCK  STIMULATES  INTEREST. 

The  first  fundamental  of  successful  farm  poultry  keeping 
is  good  stock.  Of  course  it  is  well  known  that  farmers  may 
at  times  get  fairly  good  results  from  ordinary  stock,  but  at 
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the  same  time  it  must  be  remembered  that  with  the  same  care 
and  attention  better  results  will  be  obtained  from  good  stock. 
By  good  stock  is  not  necessarily  meant  stock  -whicli  has  been 
bred  for  exhibition  purposes.  It  means  standardbred  stock 
or  purebred  stock,  which  by  virtue  of  its  pure  breeding  has 
been  systematically  developed  and  which  is  better  fitted, 
therefore,  to  give  the  results  expected  of  it  and  to  yield  a 
more  uniform  and  more  desirable  product. 

On  the  average  farm  the  poultry  flock  is  expected  to 
furnish  eggs  and  poultry  for  the  farmer's  table  as  well  as  to 
produce  a  surplus  for  sale.  For  that  reason  it  is  usually 
found  that  the  so-called  general-purpose  breeds,  such  as 
the  Plymouth  Bock,  Wyandotte,  Bhode  Island  Red,  and 
Orpington,  which  are  good  layers  and  at  the  same  time 
make  suitable  carcasses  for  the  table,  are  best  suited  to  the 
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fiirm  needs.  A  further  advantage  of  good  stock  is  the  fact 
that  the  owner  will  take  a  pride  in  such  a  flock  which  he 
will  not  feel  in  a  flock  of  mongrels,  and  as  a  result  he  will 
give  the  hens  better  care. 

SELECTION  OF  BREEDING  STOCK. 

The  selection  of  the  breeding  stock  is  important.  In  most 
farm  flocks  no  trap  nesting  or  pedigree  breeding  is  possible 
on  account  of  the  labor  and  time  involved,  but  if  careful 
attention  is  given  to  the  selection  of  breeders,  advances  may 
be  made.  It  is  much  better  to  select  from  the  flock  as  man; 
of  the  very  best  individuals  as  are  needed  to  make  up  the 
breeding  pen  rather  than  to  breed  from  the  flock  indis- 
criminately. The  principal  basis  of  selection  of  these  breed- 
ers should  be  along  the  lines  of  vigor.  Be  sure  that  the 
breeders  show  every  evidence  of  health,  vigor,  and  stamina, 

HOW  CULUNG  IMPROVES  THE  FLOCK. 

In  every  flock  there  will  be  found  a  great  difference  in  the 
productivity  or  egg-laying  ability  of  the  various  individuals. 
While  some  hens  will  prove  to  be  very  profitable,  others  are 
kept  at  a  loss  and  are  a  drag  upon  the  profitable  hens  in  the 
flock.  It  is  important,  therefore,  to  cull  out  the  unprofltable 
producers,  as  this  will  increase  materially  the  profit  realized 
from  the  flock  as  a  whole.  Any  hens  found  to  be  sickly  or 
in  poor  condition  should  be  culled  as  soon  as  discovered. 
In  addition,  at  least  one  thorough  culling  should  be  made, 
preferably  between  August  15  and  September  15,    At  that 
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time  each  hen  should  be  handled  and  carefully  examined, 
and  those  which  show  evidences  of  laying  should  be  retained, 
nhile  those  which  have  stopped  laying  and  begun  to  molt 
should  be  discarded  from  the  flock  for  the  following  year. 
A  further  examination  of  the  hens  late  in  October  or  early 
in  XoTember  will  enable  one  to  pick  out  tliose  which  are 
still  laying,  and  by  virtue  of  that  fait  are  probably  the  best 
layers  of  the  flock,  and  should  be  selected  as  breeders. 

JUDGING  THE  SIZE  OF  FLOCK. 

A  suitable  size  of  flock  for  the  particular  farm  in  question 
and  for  the  bind  of  farming  which  is  being  carried  on  is  an 
important  factor  in  securing  the  best  possible  results.  As 
long  as  the  farm  flock  is  intended  as  an  agency  for  utilizing 
waste  it  should  not  be  so  large  that  the  waste  products  avail- 
able on  the  farm  play  a  very  small  part  in  sustaining  the 
hens.  Practically  any  farm  of  average  size  can  maintain 
to  advantage  a  flock  of  100  laying  hens,  and  many  farms 
can  maintain  considerably  more.  Judgment  must  be  used 
with  regard  to  the  size  of  the  flock  on  the  basis  of  feed  avail- 
able and  the  range  over  which  the  hens  can  roam  and  pick 
up  feed  for  themselves. 

The  size  of  the  flock  also  has  a  direct  connection  with  the 
housing  which  can  be  provided.  It  is  not  an  Infrequent  oc- 
currence for  an  effort  to  be  made  to  keep  a  farm  flock  which 
is  very  much  too  large  for  the  available  housing  space.  In 
such  cases  the  hens,  being  crowded,  do  not  give  good  results, 
and  frequently  a  better  profit  would  be  realized  by  keeping 


D.qit.zeaOvGoOt^lc 


312        Yearbook  of  the  Department  of  Agriculture,  1919. 


a  smaller  flock  which  can  be  comfortably  housed  rather  than 
the  larger  flock  which  results  in  crowding. 

ESSENTIALS  OP  GOOD  HOUSING. 
Suitable  liousing  does  not  mean  expensive  housing.  Fre- 
quently old  sheds  or  other  outbuildings  can  be  easily  and 
cheaply  transformed  into  suitable  poultry  houses.  While 
there  may  be  a  great  .range  in  the. kind  of  house  used,  and 
while  the  owner  may  consult  his  own  preferences  to  a  con- 
siderable extent,  certain  fundamentals  of  good  housing  must 
be  observed.  Such  fundamentals  consist  of  a  house  which  is 
free  from  drafts,  which  provides  plenty  of  ventilation  either 
by  an  open^  front  or  by  the  use  of  windows,  which  is  dry, 
and  which  pro\'ides  space  enough  for  the  hena  to  keep  thenx 
comfortable  and  contented.  Where  it  is  necessary  to  confine 
the  flock  to  the  yard,  not  less  than  4  square  feet  of  floor 
space  should  be  allowed  for  each  hen.  With  hens  upon  free 
range,  as  they  should  be  whenever  possible,  a  minimum  floor 
space  of  3  square  feet  per  hen  should  be  allowed. 
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GOOD  FEEDING  AT  MODEKATE  COST. 

Feeding,  of  course,  is  important.  If  the  hens  do  not  get 
sufficient  or  proper  feed  they  can  not  be  expected-  to  give 
satisfactory  and  profitable  results.  A  complicated  ration 
is  not  necessary.  The  aim  in  feeding  the  hens  should  be  to 
use,  so  far  as  possible,  the  grains  which  are  grown  on  the 
farm  or  which  are  available  in  the  immediate  neighborhood. 
One  of  the  most  successful  methods  of  feeding  is  to  give  a 
light  feed  of  grain  or  a  mixture  of  grains  in  the  morning 
and  a  feed  of  the  same  material  at  night,  the  night  feed 
coiisisting  of  about  as  much  as  the  hens  will  clean  up.    In 
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addition  a  dry  mash  should  be  provided  where  the  hens  can 
have  access  to  it  continuously.  When  considerable  quan- 
tities of  waste  food  are  available  for  the  hens  to  pick  up 
from  the  fields,  the  amount  of  grain  fed  may  be  cut  down. 
Oftentimes  judgment  in  this  respect  is  faulty,  and  but  for 
the  dry  mash  there  would  he  danger  that  the  hens  would 
not  receive  enough  feed.  With  the  dry  mash  at  their  dis- 
posal they  are  able  to  make  up  any  deficiency  of  feed  due 
to  faulty  judgment  as  to  the  quantity  they  get  in  the  fields. 

One  of  the  most  common  mistakes  made  in  feeding  farm 
poultry  is  failure  to  provide  animal  food  in  some  form.  Of 
course  during  the  spring  and  summer,  when  quantities  of 
insects  are  available,  they  may  supply  the  hens*  wants  in 
this  regard,  but  during  those  parts  of  the  year  when  insects 
are  not  available,  or  are  scarce,  it  becomes  necessary  to  pro- 
vide animal  food.  Milk,  usually  fed  either  as  dimmed  milk 
or  buttermilk,  provides  an  excellent  source  of  animal  food, 
but  when  milk  is  not  available  the  hens  should  have  beef 
scrap  or  meat  scrap.  While  this  product  is  high  in  price, 
it  is  economical,  and  should  be  included  in  the  hens'  ration 
because  of  the  increased  production  which  will  result. 

During  the  winter  it  is  necessary  to  provide  some  form 
of  green  or  succulent  feed,  such  as  mangels,  cabbage,  clover, 
alfalfa,  or  sprouted  oats. 

TIMELINESS  OF  HATCHING. 

With  the  average  small  farm  flock  where  hens  of  a  general- 
purpose  breed  arc  kept,  it  is  most  satisfactory  to  let  the  hens 
do  the  hatching.  When  the  hens  are  of  a  nonbroody  breed 
it  is  of  course  necessary  to  use  incubators  or  else  to  purcliase 
baby  chicks.  Whatever  the  method  of  hatching,  it  is  most 
important  that  this  be  done  at  the  right  time  of  year.  The 
proper  time  of  hatching  varies  with  different  localities,  being 
earlier  in  the  South  and  latest  in  the  extreme  Xorth.  The 
aim  should  be  to  hatch  the  chicks  at  such  a  time  as  will  allow 
the  pullets  to  reach  their  full  development  and  begin  laying  . 
in  October  or  Xovember,'  as  these  earlier  maturing  pullets 
must  be  depended  upon  very  hirgely  for  the  fall  and  winter 
egg  production.  Late-hatched  chicks  do  not  mature  in  time 
to  produce  fall  and  winter  eggs,  nor  do  they  live  or  grow  so 
well  during  the  hot  weather,  which  comes  when  they  are  still 
young. 
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METHODS  OF  BROODING. 

In  rai^g  the  chicks,  if  hens  are  used  for  hatching,  they 
of  course  can  be  used  also  for  hroodine.  It  is  best  to  confine 
the  ben  to  a  coop  for  at  least  two  we^s,  allowing  t^e  chicks 
to  come  and  go  as  they  please.'  If  hens  are  not  available 
for  brooding  it  becomes  necessary  to  resort  to  a  heated 
brooder. '  Perhaps  the  most  successful  method  of  brooding 
now  in  common  use  is  the  coal-stove  hover,  which  is  placed 
in  a  colony  house  and  which  allows  brooding  of  from  300 
to  400  chicks  in  one  lot. 

The  important  thing  in  raising  chickens  is  to  see  that  they 
are  liberally  fed  and  have  proper  conditions  for  develop- 
ment so  that  they  will  make  a  continuous  growth.  Any- 
thing which  checks  the  growth,  of  chicks  has  a  lasting  effect 
upon  their  development  in  later  life.  As  the  chicks  grow 
older  and  larger  and  do  not  need  heat  it  is  very  necessary 
that  they  have  plenty  of  room  in  their  growing  quarters. 
Xotbing  will  do  so  much  barm  and  cause  so  much  loss  and 
trouble  in  growing  stock  as  to  keep  them  in  crowded  quarters. 
Be  sure  that  the  young  stock  have  roost  room  enough  so  that 
they  can  all  get  on  tlio  roosts  without  undue  crowding. 
PRINCIPAL  POINTS  IN  MANAGEMENT. 

In  any  lot  of  chicks  there  will  be  found  certain  stunted  or 
unthrifty  individuals.  Such  birds  will  never  pay  for  the 
feed  and  care  used  in  trying  to  rear  them.  It  is  not  only 
good  sense  but  good  business  judgment  to  cull  these  un- 
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thrifty  chicks  just' as  soon  as  they  are  discovered.  There 
will  also  be  found  certain  cockerels  which  exceed  their  fel- 
lows in  the  rapidity  of  growth  and  maturity.  It  is  well  to 
mark  and  sav«  such  cockerels  which  reach  a  good  size  to 
use  as  breeders,.  In. the  general  care  both  of  the  laying  stock 
and  the  growinysjlook  it  is  necessary  to  use  good  common 
sense  just  as  in  handling  any  other  class  of  live  stock.  Itegu- 
lar  attention  must  be  given  and  care  must  be  taken  to  see 
that  their  quarters  are  kept  clean  and  sanitary.  Careless- 
ness and  thoughtlessness  are  probably  responsible  for  more 
poor  results  than  is  lack  of  knowledge  as  to  what  the  flock 
really  needs.  If  a  farm  flock  is  to  be  kept  the  aim  should 
be,  of  course,  to  make  it  profitable.  It  is,  therefore,  poor 
business  to  neglect  or  overlook  the  usual  everyday  care  which 
must  be  given  the  flock  in  order  to  get  these  profitable 
results. 

Lice  and  mites  are  common  and  are  not  conducive  either 
to  good  results  with  the  flock  or  to  the  comfort  of  the  fowls. 
It  is  absolutely  unnecessary  for  poultry  to  be  seriously 
troubled  by  either  lice  or  mites.  Bcgular  attention  and 
proper  treatment  of  the  quarters  will  rid  the  flock  of  mites, 
and  if  body  lice  are  found  the  birds  should  be  treated  for 
these  also.  Usually  if  a  place  is  provided  where  the  hens  can 
dust  themselves  they  will  keep  the  lice  in  check. 

MARKETING  TO  OBTAIN  FULL  VALTJE. 

The  marketing  of  the  product,  particularly  eggs,  has  an 
important  bearing  on  the  profits  of  the  flock.  Under  most 
conditions  it  is  impossible  for  the  fanner  to  seek  a  special 
market  for  bis  eggs,  but  he  should  be  very  careful  to  see 
that  the  eggs  are  gathered  regularly  and  frequently  and 
promptly  taken  to  market.  Failure  to  do  this  is  responsible 
for  the  spoiling  of  a  great  many  eggs.  When  the  methods 
of  buying  are  such  that  payment  is  made  for  good  eggs  only, 
a  plan  which  is  becoming  more  widespread  and  bids  fair  to 
be  compulsory  in  most  States,  the  farmer  will  suffer  a  de- 
cided money  loss  if  he  does  not  make  it  his  business  to  see 
that  all  the  eggs  delivered  are  fresh  and  marketable  at  full 
value.  One  of  the  greatest  causes  of  spoiled  eggs  during 
the  hot  summer  season  is  the  development  of  chick  embryos 
in  fertile  eggs.    This  loss  is  preventable  simply  by  produc- 
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ing  infertile  eggs.  All  that  is  needed  to  accomplish  this 
is  to  separate  the  male  birds  from  the  females  as  soon  as 
the  breeding  season  is  over.  All  the  eggs  sold  will  then  be 
infertile  and  incapable  of  embryo  development. 

THE  FARM  FLOCK  MADE  PROFITABLE. 

The  farm  poultry  flock  should  be  one  of  the  most  profitable 
branches  of  the  farm  business.  To  hrmg  tiiis  condition 
about  it  is  necessary  to  teep  good  stock  and  to  have  the  flock 
of  a  suitable  size,  properly  housed,  fed,  and  cared  for.  This 
is  not  a  complicated  matter  and  the  farmer  should  not  think 
that  it  requires  such  specialized  knowledge  and  skill  asto  dis- 
courage liim  at  the  start,  make  him  throw  up  his  hands  with  the 
cry, "  What's  the  use  ?  "  and  let  the  hens  shift  for  themselves. 
The  farm  flock  needs  the  application  of  good  couimon  sense 
in  the  form  of  proper  care  regularly  given,  to  which  the  hens 
will  respond  just  as  quickly  as  the  hogs,  cattle,  or  horses. 
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By  H.  E.  Kraueb.  Specialist  in  Charge,  Food  Products  Inspection 
Service,  and  O.  B,  Fiske,  Investigator  in  Marketing  Fruits  and 
Vegetables,  Bureau  of  Markets. 

WHAT  about  that  car  of  farm  produce?  It  is  a  long 
haul  to  New  York  or  Chicago  from  Melon  Valley  or 
Potatovilla  Many  are  the  links  in  the  moving  chain  of 
transportation  bet-ween  the  remote  shipping  points  and  the 
big  terminal  markets. 

When  a  link  breaks,  slips,  or  forms  a  kink  the  people  at 
each  end  know  something  is  wrong,  but  it  is  not  so  easy 
to  be  sure  of  the  kind,  extent,  or  location  of  the  trouble. 

FROM  FARM  TO  MARKET. 

The  receiver  telegraphs  that  the  carload  is  in  bad  con- 
diti(Hi,  There  is  poor  grading,  or  careless  packing,  frost 
damage,  overripeness,  rot,  breakage,  mold,  disease,  or  any 
one  of  half  a  dozen  other  kinds  of  injury.  The  shipper  natu- 
rally is  worried.  There  is  a  prejudice  in  favor  of  one's  own 
produce  and  nobody  likes  to  believe  it  is  not  as  good  as  any 
in  the  market. 

Has  the  shipper  still  to  team  bow  to  grade  and  pack 
properly?  Did  the  produce  i-eally  arrive  in  bad  order,  or 
did  some  unscrupulous  dealer  possibly  seize  upon  a  trifling 
excuse  to  reject  a  shipment  arriving  on  a  falling  market, 
or  did  he  seek  a  pretext  to  depress  its  value  or  to  gloss  over 
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a  sale  made  at  what  seemed  unduly  low  prices  t  If  really 
damaged,  to  what  amount?  Was  the  whole  load  affected! 
What  was  the  actual  condition  on  arrival  ?  Was  the  loss  due 
to  bad  handling  and  packing  or  to  delay  and  neglect  by  the 
transportation  company  or  by  the  receiver!  Was  the  cause 
a  disease  which  may  develop.also  in  the  rest  of  the  crop? 

INFORMATION  NEEDED. 

Some  of  these  questions  interest  the  receiver  and  the  rail- 
roads as  well  as  the  shipper  or  producer.  No  one  cares  to 
assume  blame  and  incur  loss  for  what  happened  to  tl>e 
produce  while  it  was  in  the  hands  of  others.  How  settle 
all  these  questions  without  undue  expense  or  delay!  Since 
the  establishment  of  the  Federal  Inspection  Service  two  years 
,  ago,  the  answer  is  comparatively  simple.  "Telegraph  to 
the  Federal  inspector  in  the  nearest  large  city,  asking  him  to 
report  on  the  shipment."  He  is  a  trained  mwi  with  consid- 
erable experience  in  handling  produce,  a  competent  and 
certified  judge  of  grades  and  condition. 

THE  TJSEFUL  CERTIFICATE. 

The  inspector's  verdict  is  commonly  accepted  by  dealers 
and  shippers  and  by  courts,  railroads,  and  express  com- 
panies. With  the  shipment  officially  inspected,  all  parties 
concerned  have  learned  all  that  it  is  practicable  to  know 
about  its  exact  condition  and  grade,  and  many  causes  of 
troublesome  disputes,  costly  law  suits,  and  lasting  dissatis- 
fnction  are  removed.  The  inspection  certificate  is  a  prime 
lubricator  of  the  long  chain  belt  that  runs  from  Trueiville 
to  the  big  city.  It  removes  fully  half  of  the  sources  of 
worry  and  uncertainty,  and  narrows  the  market  question 
down  chiefly  to  a  matter  of  salesmanship.  When  the  exact 
nature  of  the  goods  is  known,  the  buyer  and  seller  can  get 
together  in  business,  regardless  of  distance. 

The  shipper  wants  the  certificate  as  proof  that  the  stock 
was  graded  as  he  marked  and  billed  it,  and  as  evidence  that 
it  arrived  in  good  condition,  or  at  least  to  show  the  exact  ex- 
tent of  depreciation.  The  receiver  wants  the  certificate  as 
a  fair  explanation  of  his  failure  to  accept  the  goods  at  the 
stated  price,  or  to  sell  them  as  first-class  produce.     The  man 
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in  the  country  and  the  man  in  tlie  city  each  know  that  the 
otlier  has  a  copy  of  the  certificate,  and  there  is  little  room 
left  for  dispute  regarding  the  basis  of  settlement.  Kail- 
roads  are  using  the  inspection  service  more  and  more  in 
'  wder  to  know  where  they  stand  in  the  event  of  claims  foi- 
damages.  The  inspector's  report  may  even  help  to  locate 
the  cause  of  the  trouble — whether  it  started  during  the  har- 
vest or  during  the  railway  journey  or  in  the  receiving  yard. 
Shipments  tend  to  become  standardized,  and  all  parties  are 
better  assured  of  obtaining  full  value  for  their  money  under 
the  inspection  system. 

The  result  is  the  saving  of  large  sums  in  the  aggregate. 
According  to  a  statement  from  the  Quartermaster's  Office, 
the  Government  was  saved  thousands  of  dollars  through  in- 
spection, by  the  Department  of  Agrlcultui-e,  of  produce 
shipped  to  Army  camps  during  the  war.  A  few  contractors 
had  been  trying  to  "  put  over  "  short-weight  packages  and 
low-grade  lots  of  various  kinds,  and  Anny  officers  some- 
times lacked  the  necessary  experience  to  detect  these  prac- 
tices, but  competent  inspection  promptly  put  a  stop  to  the 
practice. 

In  the  words  of  a  prominent  official  of  the  Interstate  Com- 
merce Commission,  the  inspection  certificate  presents  "  a 
visual  picture  of  the  exact  condition  of  the  car  at  the  time 
of  inspection.  The  service  is  of  untold  value  to  the  farmers 
and  produce  men  of  the  country.  I  have  yet  to  hear  of  a 
single  case  where  any  of  the  inspectors  had  been  accused 
of  partiality  or  unfairness." 

TRADE  INSURANCE. 

All  this  is  a  kind  of  trade  insurance.  The  buyer  knows 
just  what  he  is  buying  at  the  receiving  point.  The  shipper 
also  knows,  and  each  is  aware  that  the  other  Imows,  too, 
for  a  copy  of  the  inspection  certificate  is  sent  to  each.  The 
advantage  of  this  definite,  up-to-date  knowledge  of  the  ship- 
ment is  so  evident  that  many  shippers  and  dealers  ask  in- 
spection as  a  matter  of  precaution.  The  small  fee  charged 
is  inconsiderable  if  it  tends  to  prevent  any  misunderstand- 
ing or  suspicion  of  unfairness  on  either  side. 
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LEARNING  FROM  INSPECTION. 

The  direct  aid  in  arriving  at  the  value  of  Uie  produce  is 
by  no  means  the  only  gain  through  inspection  service.  In- 
spection is  like  a  doctor's  verdict.  It  locates  and  names 
the  trouble  but  does  not  directly  remove  the  cause,  Never- 
theless it  includes  hints  which  to  the  wise  are  useful. 

A  standard  is  supplied  for  judging  one's  own  methods,  as 
well  as  the  system  used  at  the  other  end  of  the  line.    Whose 
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fault  is  it  that  the  potatoes  wei-e  frozen,  and  how  can  further 
trouble  of  that  very  common  kind  be  prevented  ?  Was  there 
rot  in  the  car,  and  was  it  of  a  species  that  starts  in  the  field, 
or  did  it  follow  bruising  or  overheating  or  low  temperature? 
Did  the  car  of  sacked  potatoes  rightly  sell  lower  than  the 
bulk  stock  supposed  to  be  of  the  same  grade,  and  whose 
fault  was  that  peculiar  state  of  affairs?     Did  the  car  of 
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wilted  lettuce  spoil  because  it  was  too  long  on  the  way,  or 
was  the  receiver  slow  in  getting  out  the  shipment  after  ar- 
rival, or  was  the  trouble  partly  due  to  poor  packing  and  in- 
sufficient icing,  or  was  the  lettuce  diseased  in  the  first  place 
and  unfit  for  long  shipment  ?  Was  the  car  of  cabbage  really 
short  weight,  and  was  it  so  at  the  start  or  because  of  theft 
en  route,  or  was  it  merely  shrinkage,  and  if  so,  by  whose 
fault?  How  much  of  the  trouble  could  have  been  pre- 
vented by  the  shipper  if  more  care  in  spraying,  harvesting, 
grading,  and  packing  had  been  exercised;  and  how  much 
by  the  railroad  through  more  equipment,  better  cars,  or 
more  care  by  employees?  Finally,  did  the  receiver  properly 
look  after  the  goods  and  give  the  shipper  a  square  deal,  or 
might  not  some  other  dealer  have  done  better  f 

Not  all  these  questions  may  be  fully  answered  from  a 
single  inspection.  In  some  cases  there  must  still  be  uncer- 
tainty because  of  the  lack  of  official  examination  at  the  ship- 
ping point.  So  far,  neither  the  authority  nor  the  money 
has  been  provided  for  a  service  of  that  kind,  although  a 
widespread  demand  for  it  prevails.  Shipping  {>oint  and 
market  inspections  would  check  each  other,  and  the  former 
would  frequently  obviate  the  need  for  the  latter. 

THE  LINES  OF  INSPECTION. 
Requests  for  inspections  are  in  proportion  to  volume  of 
sliipments,  being  much  more  numerous  during  the  active 
harvest  season,  and  being  divided  among  the  commodities 
^mewhat  according  to  the  proportion  of  each  to  the  total 
shipments  of  produce.  Thus  potatoes,  apples,  onions,  and 
cabbage  among  countrywide  staple  lines  lead  in  volume  of 
shipments  moved,  and  also  in  number,  of  inspections  made. 
Potato  shipments  for  the  1918-19  season  included  4,500 
inspections  to  176,479  cars  shipped ;  apple  shipments,  25,581 
cars  with  1,573  inspections;  onions,  22.551  cars  and  1,040  in- 
spections; cabbage  shipments,  29,360  cars  with  894  inspec- 
tions. Similar  relative  figures  are  shown  for  the  standard 
lines  moving  in  smaUer  volume,  but  for  highly  perishable 
fruits  and  vegetables  that  move  in  heavy  volume  for  a  short 
season  only,  inspections  are  not  so  heavy  in  proportion  to 
shipments.  For  a  few  weeks  at  the  height  of  the  season, 
watermelons  lead  the  list ;  the  total  number  of  cars  for  last 
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Damage  In  TraoBlt. 

Soutbero  esgplaat  damaged  by   beav;   loading  and  Inanffldeut   r«ftl^T«tloD 

In  tranalt,    The  srapea  also  were  damased  In  tranglt. 

season  was  20,394,  but  inspections  were  only  388,  Peaches 
followed  with  20,409  ca-rs,  while  inspections  were  449. 
Strawberries,  another  heavy,  short-season  crop,  resulted  in 
inspections  for  only  41  cars. 

BY  SKILL  AND  MAIN  STRENGTH. 

Popular  notion  might  picture  the  inspector  standing  by 

the  car  door,  a  well-dressed,  dignified  official,  notebook  in 
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Damaged  Potatoes. 
Tbew  potato  barrels  should   have  bceo   piled   on   en 
Tlie  picture  to  tbe  letl  sbowB  bacletlal  salt  rot  li 

hand,^  ^hile  a  gang  of  laborers  overhauls  the  carloads  and 
pulls  out  samples  from  bags,  boxes,  or  barrels.  The  camera 
would  show  something  different.  A  typical  inspector  is  an 
active,  energetic  young  man  whose  hands  show  marks  of 
hard  work.  He  is  a  trained  judge  of  quality  and  condition, 
but  in  practice  he  is  a  man  of  labor,  for  he  works  long,  and 
Tery  real  work  it  is,  to  obtain  all  the  facts  for  the  much  de- 
sired "Visual  picture  of  the  exact  condition." 
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Said  an  inspector  in  one  of  the  great  market  centers :  "At 
first  the  produce  men  were  inclined  to  rate  us  as  just  one 
more  set  of  officials,  but  when  they  saw  one  of  us  put  on 
overalls  and  jumper,  crawl  into  a  car  of  potatoes  tuid  haul 


Results  of  Improper  Loading. 
■a   from   Tezai    and   sonthem    pou.toeB   I 
imaged  becauBe  ot  improper  loaillag. 


them  over,  lifting  heavy,  dusty  bags  to  get  at  the  bottom 
layers,  and  coming  out  tired  as  a  ditch  digger  and  dirty  as  a 
tramp,  then  they  took  us  seriously.  At  the  height  of  the 
season  in  warm  weather,  with  from  15  to  20  cars  of  potatoes 
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to  inspect  in  one  day,  it  is  hard,  disagreeable  work.  We 
bad  to  do  the  job  thoroughly  because  we  felt  that  one  mis- 
take would  cause  the  service  more  harm  than  vvork  not  done 
owing  to  lack  of  time.  Hence,  during  the  season  many  dis- 
putes had  to  be  settled  as  well  as  possible  without  our  help.'* 

GETTING  AFTER  THE  CAR  LOTS. 

The  receipt  of  a  request  is  followed  by  inspection  of  the 
goods  as  soon  as  time  permits.  The  inspector,  if  supplied 
with  a  fair  description,  is  usually  able  to  locate  the  car 
promptly  through  inquiry  from  the  railroad  officials  at  the 
freight  yard.  Having  found  the  car  he  breaks  the  seal  on 
the  door,  climbs  inside,  and  digs  out  and  inspects  packages 
at  top,  bottom,  center,  and  ends,  if  necessary.  The  amount 
of  sampling  varies  with  the  conditions.  For  instance,  the 
work  is  severe  with  a  car  of  potatoes  suspected  of  several 
defects,  such  as  rot  and  poor  grading,  and  which  is  put  up 
by  different  shippers  using  the  one  car.  Plainly  the  in- 
spector must  examine  many  samples  to  get  a  complete  view 
of  the  condition  of  each  lot  in  the  car.  Bag,  barrel,  or  box 
samples  are  opened,  contents  taken  out  and  weighed  or 
counted,  and  the  condition  noted.  The  cuUs,  rots,  or  low- 
grade  specimens  are  weighed,  the  per  cent  of  each  calcu- 
lated, and  the  results  transferred  to  the  inspector's  note- 
book. All  notes  must  be  set  down  before  leaving  the  car, 
as  often  there  are  several  cars  for  one  receiver  but  from 
different  shippers,  and,  without  notes  completed  on  the 
spot,  confusion  might  occur  in  making  out  the  certificates. 

After  the  inspection  the  actual  filling  out  of  the  certifi- 
cate is  still  to  be  done,  with  a  copy  for  the  shipper,  no  matter 
who  made  the  application  for  the  inspection.  The  observa- 
trons  recorded  in  the  book  are  boiled  down  to  a  few  state- 
ments, wbicli,  nevertheless,  tell  the  story  so  that  the  main 
points  may  be  seen  at  a  glance,  for  the  inspector  is  a  practi- 
cal man  and  as  a  rule  certifies  only  to  conditions  that  are 
of  prime  importance  to  those  interested  in  the  carload. 

Many  of  the  inspections  are  wanted  only  to  establish  cer- 
tain facts,  such  as  suspected  short  weight,  or  under  grading, 
or  rot.  In  that  event  the  certificate  brings  out  chiefly  the 
presence  or  absence  of  these  defects  and  the  amount  and 
kind  of  injury  or  deficiency. 
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A  SAUPLE  INSPECTION. 

A  typical  inspection  certificate  taken  at  random  includes 
the  following  main  points.  It  describes  a  car  of  potatoes 
from  I^ew  Brmiswick  examined  at  Cleveland,  Ohio,  last 
October,  upon  request  of  the  firm  to  which  the  car  had  been 
sent.  The  contents  are  described  as  "  Sacked  round  white 
potatoes  loaded  5  layers  high,  5  rows  wide,  both  ends  of  the 
car ;  nothing  loaded  in  doorway ;  no  marks  on  sacks.  Con- 
dition of  load  and  container  intact.  Coarse  sacks  of  good 
quality  noted.  Temperature  of  products  not  taken.  Size 
mo^ly  medium.  Meets  size  requirements  of  U.  S.  Grade  No. 
1.  Stock  clean,  bright,  well  matured.  Decay  very  irreg- 
ular, approximately  5  to  6  per  cent  of  stock  by  weight;  one 
end  of  car  decayed ;  other  end  of  car,  decay  very  irregular, 
ranging  from  none  in  many  sacks  to  as  high  as  25  to  35 
per  cent  in  a  few.  Most  sacks  in  which  decay  was  noted 
show  12  to  15  per  cent  of  contents  decayed  (late  blight  tuber 
rot).  Approximately  3  to  4  per  cent  of  the  stock  by  w^gfat 
seriously  blemished,  consisting  of  sunburn  and  deep  flesh 
sha.ttered  bruises.  The  allowance  for  blemishes  in  U.  S. 
Grade  No.  1  is  6  per  cent.  The  load  as  a  whole  does  not  meet 
requirements  of  U.  S.  Grade  Ko.  1  on  account  of  some  sacks 
containing  late  blight  tuber  rot  as  noted.  Stock  in  many 
sacks  not  showing  decay  is  clean  and  presents  good  general 
appearance.** 

INSPECTION  AS  A  PREVENTIVE. 
The  probability  of  an  inspection  reduces  the  danger  of 
sharp  practice  at  either  end  of  the  line.  Like  the  physician, 
the  inspector  is  constantly  striving  toward  a  reduction  of  the 
need  of  his  services.  With  the  comparatively  few  tricky 
and  incompetent  people  weeded  out,  or  brought  to  see  the 
folly  of  their  ways,  e  greater  degree  of  mutual  confidence 
would  develop  among  produce  men.  Shipments  -would  be- 
come more  nearly  standardized  and  fewer  inspections  would 
be  needed.  Even  the  prospect  of  inspection  often  has  a 
wholesome  effect  on  business  practice.  For  instance,  a  car 
was  rejected  in  a  market  at  which  inspection  service  had 
not  been  established.  The  shippers  telephoned  to  Washing- 
ton and  arranged  for  an  inspection  of  the  produce.  Mean- 
while the  receiver  had  notified  the  shippers  that  the  price 
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must  be  reduced  50  cents  per  package,  but  when  he  learned 
that  an  official  inspection  was  to  be  made,  he  telegraphed  the 
shippers  to  withdraw  the  request  for  inspection  and  he  would 
accept  the  car  at  the  original  price,  as  he  had  found  it  not 
' :  to Jw  so  bad  as  he  had  thoughts 

It  must  not  be  supposed  that  the  receiver  is  always  to 
blame  for  rejections  or  that  the  shipper  does  not  often 
need  the  restraining  check  of  a  possible  inspection  which 
will  sustain  the  receiver  in  his  view  that  the  stock  is  not 
up  to  requirements.  Here  are  two  or  three  samples  from 
inspection  certificates  which  suggest  decided  room  for  im- 
provement at  the  shipping  end. 

(1)  Fifteen  barrels  Ben  Davis  and  Gano  apples:  "Three 
layers  of  grade  1  apples  on  top  of  barrels  and  two  layers 
of  grade  1  apples  on  bottom  of  barrels.  Balance  (90  per 
cent  by  weight)  made  up  of  cull  apples  averaging  one-half 
to  1^  inches  in  diameter.   Many  culls  stunted  and  misshapen.*' 

(2)  Car  cabbage':  "'A'  end  of  car  (opposite  brake  end) 
shows  75  per  cent  overripe  and  defective  cabbage  covered 
over  with  nice  medium-sized  green  cabbage  on  surface,  and 
under  surface  to  depth  of  1^  feet.  'B'  end  shows  25  per 
cent  overripe  and  defective  cabbage  covered  over  with  nice 
medium-sized  green  cabbage  to  depth  3^  feet." 

(3)  Car  watermelons,  loaded  four  layers  deep :  "  Top  layer 
averaged  21  pounds  each.  Second  layer  averaged  17  pounds 
each.  Third  layer  averaged  15  pounds  each.  Fourth  layer 
averaged  14  pounds  each.  Average  weight  for  car,  17 
pounds." 

Much  damage  noted  at  the  receiving  end  is  due  to  unsuit- 
able methods  of  packing  and  loading.  The  illustrations 
show  a  number  of  instances  where  loads  arrived  in  extremely 
bad  order  because  proper  precaution  was  not  taken  at  the 
Shipping  end.  The  report-  of  such  happenings,  as  recorded 
on  the  inspection  certificate,  is  often  of  immediate  value  to 
the  shipper.  Said  an  inspector  in  one  of  the  prominent 
markets:  "Last  summer  I  had  occasion  to  write  to  one  ship- 
per selling  potatoes,  calling  his  attention  to  the  poor  con- 
dition in  which  they  reached  the  market  and  the  poor  load- 
ing. He  investigated  and  found  that  shipments  were  going 
out  under  much  different  conditions  than  he  thought  pre- 
vailed." 
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The  inspection  service  also  brings  aboat  more  careful 
trading  between  shippers  and  dealers;  returns  and  con- 
ditions of  sale  are  stated  'with  greater  clearness  and  pre- 
cision, and  more  agreem^ts  are  being  put  down  in  writing. 
Thus  the  buyer  and  the  seller  are  more  nearly  in  agreement 
on  their  contracts,  and  chances  of  misunderstanding  or  mis- 
interpretation are  reduced. 

Naturally,  the  inspector's  work  meets  occasional  criticism, 
sometimes  with  a  spice  of  humor,  as  witness  the  following 
from  a  Texas  shipper : 

Toar  inspection  certillcate  received.  It  soiuicia  like  a  monuniental 
Joke.  "  Loaded  to  lesa  than  a  foot  of  tbe  roof."  How  Is  one  to  get 
the  mlntmuiD  unless  he  loads?  "Tliirt7  to  forty  per  cent  of  stock 
shows  one  or  more  outer  leaves  In  a  slimy  condition — due  chiefly  to 
water  soft  rot."  Tell  me,  please,  how  do  yon  distinguish  between 
rot  caused  from  heat  and  rot  caused  from  water?  "  Due  to  decay." 
Would  a  car  of  lettuce  decay  in  five  days  it  It  were  properly  Iced 
during  the  five  days?  Wonld  fllilng  the  bunkers  with  Ice  restore  the 
condition  of  the  lettuce?  Could  yon  tell  by  looking  at  a  car  of  let- 
tuce if  the  decay  was  caused  from  a  failure  to  ice  wlille  in  transit? 
Or  from  water  rot!    Or  dry  rot?    Or  cold  rot?    Or  tommyrot? 

As  a  counterweight  there  are  scores  of  highly  enthusiastic 
letters  commending  the  work,  some  mentioning  specific  sav- 
ings of  hundreds  or  thousands  of  dollars  because  facts  were 
established  regarding  the  condition  and  quality  of  the  ship- 
ment. 

On  the  whole,  the  service  is  welcomed  even  more  gladly 
by  receivers  than  by  shippers.  Nearly  two-thirds  of  the 
inspections  were  made  on  behalf  of  receivers,  the  others  were 
made  at  the  request  of  shippers  »hd  the  railroads  or  trans- 
portation companies. 

HOW  TO  GET  THE  SERVICE. 
Anyone  concerned  in  the  shipment  may  ask  for  inspec- 
tion. If  there  is  trouble  over  the  produce,  or  if  there  is 
merely  a  wish  to  avoid  possible  difficulty  later  on,  the  appli- 
cant writes  or  telegraphs  to  the  United  States  Food  Prod- 
ucts Inspection  Service,  Bureau  of  Markets,  in  the  city 
where  the  car  is  to  be  received.  A  small  fee  is  charged  for 
each  inspection.  This  fee  is  $2.50  for  any  quantity  from 
half  a  carload  up  to  a  full  carload,  and  $1.50  for  any  quan-  - 
tity  less  than  half  an  ordinary  carload.    For  inspections 
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maHe  in  the  smaller  markets  where  no  inspector  is  perma- 
nently located  the  applicant  is  charged  with  the  actual  ex- 
penses incarred  by  the  inspector  in  making  the  trip  in  addi- 
tion to  the  regular  inspection  fee.  It  is  by  no  means  a 
service  wholly  for  large  shippers.  Small  lots  by  freight 
or  express  may  be  inspected  on  tiie  same  general  conditions 
as  full  carloads.  However,  the  law  provides  that  inspec- 
tions may  be  made  only  on  such  shipments  as  have  moved 
in  interstate  commerce. 

The  idea  of  official  inspection  is  to  provide  a  reliable,  dis- 
interested report  as  a  basis  for  settling  disputes  regarding 
quantity,  quality,  grade,  or  condition.  No  matter  who  asks 
for  it  or  who  pays  the  biU,  whether  producer,  dealer,  or 
railroad,  the  other  party  may  have  a  copy  of  the  report. 
If  the  shipper  and  dealer  can  not  agree,  or  if  there  is  a 
damage  claim  against  a  transportation  company  which  re- 
sults in  a  suit,  the  certificate  is  prima  facie  evidence  in  the 
Federal  Courts  on  the  points  which  it  covers. 

The  request  for  inspection  should  tell  where  the  car  may 
be  found  and  the  number,  and  should  give  also  the  main 
facts  about  Uie  contents,  calling  attention  to  any  special 
point  as  to  grade,  quality,  or  condition.  The  inspector  will 
do  the  rest. 

STORY  OF  TWO  YEARS'  WORK. 

Federal  inspection  began  in  November,  1917,  and  \\bs  con- 
tinued to  grow  in  response  to  increasing  demand.  Inspec- 
tion stations  have  been  established  in  30  leading  cities,  each 
with  a  considerable  neighboring  territory  in  which  inspec- 
tions from  the  central  ofGce  are  made.  Altogether  the  serv- 
ice is  available  in  164  cities,  as  shown  on  the  map  herewith. 
A  majority  of  the  inspectors  are  in  the  great  centers  of 
population  east  of  the  Mississippi.  Beginning  with  a  few 
hundred  inspections  in  November  and  December,  1917,  a 
volume  of  between  2,000  and  3,000  a  month  was  reached 
during  the  height  of  the  shipping  seasons  of  1918  and  1919. 
Total  inspections  during  these  two  years  approached  30,000. 
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DESIGNATED  INSPECTION  MARKETS. 

iDspectloD  service  Is  now  available  In  the  tuarkets  named  on  tbe 
next  page.  Inspection  offices  are  cBtabllshed  onl;  in  dtles  printed  In 
heavy  type;  If  an  iD^;>ectlon  is  desired  In  one  of  the  emaller  cities  In 
the  list,  commuDlcKte  with  the  Inspection  office  under  which. that  fiar- 
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tlcnlar  market  is  listed.  The  small  towns  Immediately  adjacent  to 
the  larger  cities  like  New  York  or  Boston  are  considered  as  Included 
Id  those  markets.  Appllcatlona  for  Inspections  should  be  addressed 
by  mall,  telegraph,  or  telephone  to  the  Food  Products  Inspector  at  the 
address  given.  _it.)OV 
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AppralMFi   Store   Build-     SOSKdlernun  Bnlldlnc. 
lag.  46.  Altoona. 

1.  BareFblll. 
a.  Fall  RWer. 
'  8.  If  wrencc' 
*.  Lowell.  . 
5.  Brockton. 
9.  New  Bedlord. 
T.  SpriD^eld. 
8.  Worcester. 
■  9.  Providence,  R.  I. 

10.  rortland,  Me. 

11.  Concord,  N.  H. 

12.  MaocbeBter,  N.  U. 


SOS  Brie  Bd  tiding. 
48.  Akron. 
4&.  CantoD. 
SO.  Lorain. 


204  FrankllD  Btroet 

13.  Albaoj. 

14.  White  riaiui. 

15.  Bridgeport,  Conn, 
le.  Hartford,  Conn. 
17.  New  BaTen,  Conn, 
IB.  NorwBlk,  Conn. 

19.  Stamford,  Conn. 

20.  Waterbar;,  Conn. 

403  Oonnalt;  Building. 
SI.  AoKUBta. 

83.  Macon. 
80.  SavaBnab. 

28.  Chattanooga,  Tenn. 
S4.  Birmingham.  Ala. 

25.  Hontgomer;,  Ala. 

FBII.AOBLPHU, 

308  Bonne  Building. 

26.  Allenlown. 

27.  HarrlBbnrg. 

28.  Lancaatcr. 
20.  Reading: 

80.  Scranton. 

81.  WIlkefrBairc. 

82.  Trenton,  N,  J. 
88.  Wilmington,  Del. 

BALTiuoan, 
411  Cnatomhoaae. 

84.  Hagerstown. 
SO.  York.  Pa. 

WASHlNaTON.  D.  C, 

United  States  Bnnau  of 

Markets. 
86.  Alexandria,  Va. 
ST.  Richmond,  Ta. 
B8.  Norfolk.  Va. 

232  Post  OtDce  Building. 
4a  Rocbeater. 

41.  Niagara  Falls. 

42.  Erie,  Pa. 

31S  Pan  American  Bnlld- 


03  Marl  In  Building. 

SprlngBeld. 
Zaneavllle 

Uuntlngton,  W.  Va. 


200  JolinBton  Building. 

67.  LeiiogUHi.  Ky. 

SB.  Louisville,  K;. 

404    Exchange    Building. 
SO.  Little  Rock,   Ark. 


OSS   Southpni   Paclllc 
Balldlng. 
60.  Galveston. 


68.  San  Antonio. 
1102-1 103  City  T 


66.   BTansTllte. 

66.  Fort  Wayne. 

67.  Eokomo. 

08.  L«  Pnyeite. 

09.  Logansport 

70.  Hnncle. 

71.  Richmond. 

72.  Tarre  Baute. 

446  Howard  Street. 

73.  Bay  City. 

74.  Flint. 

76.  Grand  Rapldt. 

76.  Jackson. 

77.  Lenslng. 

78.  Port   Buron. 
70.  Sagioaw. 
80.  Toledo,  Ohio. 


302-303  Market  State 
Bank  Bnlldlng. 

81.  Duluth. 

82.  Superior.  Wis. 

oaa  uoiHxs. 
216  United  Slates  Conrt- 

88.  Cedar  Rapids. 
84.  Harshalltown. 


BS.  Ottnmwa. 
80.  Waterloo. 
roar  wobtb, 
SOS  Hoore  BulUIas. 

87.  Dallas. 

88.  Dennlson. 
80. 


01.  Wichita  Falls. 
82.  Shreveport,  La. 

413  Old  CustonhooB^ 
03.  Jefferson   City. 
M.  East  St.  Lonls,  III. 

05.  Sprlngfldd,  III. 

CHICIOO, 

138  North  dart  BtlMt. 

06.  Aurora. 

07.  DonvJIIe. 

08.  mgln. 
00.  Jollet 

100.  Uollne. 

101.  Peoria. 

102.  Rockford. 

103.  Rock  Island. 

104.  Wauk(«an. 

105.  Davemport,  Iowa. 

106.  Dubuque,  Iowa. 

107.  Santfa  Bend,  Ind. 
106.  Battle  Cref*,  Mich. 

Mich. 


110.  Colorado  Springs. 

111.  Pueblo. 

112.  Cheyenne,  Wyo. 

EINSAS    CITX, 

312-213   Railway   Be. 
change  Bnlldtng. 
118.  Joltlln. 
114.  Springfield, 
lis.  St.  Joseph. 


lie.  I 


wCltj,  1 


117.  Atchison,  Sans. 

118.  Leavenworth.  Kane. 

119.  Topeka,  Kana. 

120.  Wichita..  Eana. 

tllI.Wl.DKaB, 

314  Federal  RniliHng, 

121.  Green  Bay. 

122.  KenoBba. 

123.  Madison. 

124.  Oahkoeh. 

125.  Racine. 

126.  Sheboygan. 

43e  Keellne  Bunding, 

127.  Lincoln. 

128.  Council  Bluffs,  Iowa 

129.  aioui  City.  Iowa. 
POBtLanp,  onna., 

4 10  Oregon  Bolldlag. 

fllN    rBANCIBCOi 

Slo  Battery  Stfcet. 


Goo<^lc 


By  C.  C.  Flbtchkb, 
Bureau  of  SoiU. 

THE  value  of  lime  in  agriculture  has  long  been  recognized, 
but  even  now  only  a  small  proportion  of  the  amount 
which  could  profitably  be  used  is  used  by  the  American 
farmer.  The  building  up  of  soil  by  proper  crop  rotations, 
■which  include  legumes,  is  almost  essential,  and  is  becoming 
more  general.  As  this  practice  is  extended  the  use  of  lime 
will  undoubtedly  increase.  Limestone  soils  are  universally 
recognized  as  rich  soils  and  especially  suitable  for  stock 
fnmiing,  where  proper  mixed  hay  and  pastures  are  vital. 
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By  the  use  of  ground  limestone  practically  any  farmer,  usu- 
ally at  a  moderate  expense,  can  make  his  soil  a  limestone  soil. 

In  most  instances  it  is  the  best  business  policy  to  buy  lime 
from  large  plants  "where  it  can  be  pioduced  cheaply.  Where 
a  lime  from  this  source  can  be  readily  obtained  it  is  very 
doubtful  whether  it  would  pay  the  farmer  to  produce  his 
own  lime. 

In  ceitain  cases,  honever,  unless  the  fanner  can  produce 
it  himself,  it  is  either  very  difficult  or  expensive  to  secure 


LlroestvDe  Pulrerlier. 

Thla  macblne,  moDDtnl  on  a  botnemade   trnch,   Is  ub^   for  cuBtom   work. 

Two  pllei  of  pulTi>rli«d  rock  are  shoirn  in  tbe  for«groand.     Note  vbeelbarroir 

materials  for  liming.  In  many  cases  transportation  is  too 
costly  to  justify  the  use  of  lime  purchased  at  centers  of 
supply.  In  other  cases  the  existence  of  local  material  and 
the  advisability  of  using  power  or  labor  which  would  other- 
wise go  to  waste  make  it  the  best  policy  to  produce  lime  on 
the  farm. 

Oyer  considerable  areas  are  found  beds  of  marl  of  varying 
purity  which  may  be  used  locally  at  a  very  low  expense. 
Where  this  material  is  in  such  a  condition  as  to  need  no 
grinding  it  may  be  applied  to  the  soil  and  answer  every 
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purpose  that  more  costly  artificially  prepimd  forms  «f 
lime  TTould  serve.  Much  will  depend  on  the  grade  of  mate- 
rial, the  marls  varying  from  deposits  little  richer  than  a 
limy  soil  to  a  material  practically  as  pure  as  high  grade 
limestone.  In  some  rural  communities  are  sources  of  power, 
such  as  sawmills,  which  are  only  used  for  a  portion  of  the 
year.  In  cases  of  this  kind  it  may  be  possible  to  utilize  this 
power  for  lime  grinding,  and  thus  lower  the  price  of  the 
product.  In  other  cases,  as  at  prisons,  reformatories,  insti- 
tutions for  the  insane,  etc.,  there  is  available  a  large  amount 
of  unpaid  or  cheap  labor  which  may  be  used  to  produce 
lime  for  the  institution  farm  or  even  for  sale  to  neighboring 
farmers. 


A  Small  Stationary  Plant 
Bhaws  a  convenient  method  of  storing  and  loading  ground  llmeslone. 
1M887-— »BK  IBIO 22 
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Agricultural  lime  usually  is  considered  to  include  botJi 
the  carbonate  of  lime  as  found  in  ground  limestone,  marl 
beds,  and  shells,  and  the  oxide  of  lime,  which  is  the  carbo- 
nate after  it  is  burned  and  the  carbon  dioxide  has  been  driven 
off  by  the  action  of  heat.  Dolomitic  limestones,  which  con- 
tain both  calcium  and  magnesium  carbonate,  may  be  used  as 
a  source  of  material  for  small  plants  in  about  the  same 
manner  as  the  calcium  limestones.  In  most  cases  it  will  not 
pay  to  produce  agricultural  lime  from  a  poor  grade  of 
limestone. 

Given  a  source  of  limestone  or  shells,  the  farmer  has  a 
choice  of  either  grinding  the  material  finely  and  using  it 


A  Portable  Macbine  in  OperatioD  wltb  12-2S  Tractor  as  Powct. 

quicklime.  In  the  early  days  of  this  country  the  burning 
process  was  the  only  one  employed,  but  at  present  ground 
limestone  is  extremely  popular.  Good  results  agriculturally 
are  obtained  from  lime  in  either  of  tiieee  forma 

Burning  has  certain  advantages  for  small  operations, 
chiefly  because  it  takes  no  expensive  equipment  or  power 
plant.  Where  only  a  small  amount  is  needed  all  that  is 
necessary  is  to  use  the  so-called  heap  method.  In  this  system 
a  layer  of  two  rows  of  dry  cordwood  mixed  with  lighter 
kindling  is  first  laid  down,  next  a  layer  of  coal,  next  a  layer 
of  limestone,  and  above  this  several  alternate  layers  of  lime- 
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stone  and  coal.  One  part  of  coal  should  bum  several  parts 
of  limestone.  The  outside  of  this  heap  is  covered  with  soil 
and  the  kindling  ignited.  The  burning  of  the  wood  and 
coal  turns  the  whole  amount  of  broken  limestone  into  burned 
lime,  the  carbon  dioxide  escaping  as  a  gas  through  an  open- 
ing left  in  the  top  of  the  heap  for  this  purpose.  The  process 
is  not  completely  satisfactory  unless  the  gas  is  allowed  to 


This  method  produces  a  lime  which  is  mixed  with  ashes, 
but  as  the  coal  ashes  are  harmless  and  the  wood  ashes  bene- 
ficial to  the  soil  no  ill  effects  result  from  this  mixture. 
Oyster  or  clam  shells  may  be  burned  in  a  similar  manner  or 
may  be  burned  in  a  special  rack  made  of  cordwood.  In 
all  cases  the  heat  must  be  controlled  and  spaces  must  be 
left  between  the  stone  or  shells  for  the  flames  to  penetoite. 

Where  larger  quantities  of  lime  are  to  be  made  it  may  be 
advisable  in  some  cases  to  construct  a  small  cylindrical  kiln, 
which  may  be  lined  with  fire  brick  or  sandstone.  This  is 
rarely  advisable  for  the  fanner  at  present,  however,  as 
under  these  conditions  it  would  probably  pay  him  better 
to  purchase  a  grinding  outfit. 

The  use  of  small  crushers  and  pulverizers  to  produce 
ground  limestone  has  proved  satisfactory  in  many  localities. 
They  are  naturally  not  as  economical  as  a  large  plant  but 
may  save  high  freight  rates  to  inaccessible  localities.  They 
are  often  employed  also  at  off  seasons  of  the  year  where 
labor  would  otherwise  not  be  used  to  the  best  advantage. 
The  most  convenient  outfit  is  a  combination  of  crusher  and 
pulverizer,  but  good  results  are  secured  from  small  pul- 
verizers, although  in  this  case  a  good  deal  more  hand  sledg- 
ing has  to  be  done.  Portable  outfits  may  be  moved  from 
place  to  place  and  thus  utilize  outcrops  and  save  hauling. 
Wbere  associations  of  farmers  are  buying  machinery  a 
stationary  plant  may  be  installed  which  should  produce 
limestone  at  a  low  cost  per  ton.  As  each  case  is  a  business 
proposition  which  will  have  to  be  considered  by  itself,  it 
is  difficult  to  advise  as  to  which  type  of  outfit  is  the  best 
purchase.  Small  grinding  plants  may  be  bought  at  present 
for  about  $500  and  larger  ones  in  proportion.  They  may 
be  run  satisfactorily  by  tractors  or  other  engines  of  from 
10  to  20  horsepower,  with  an  output  from  1  ton  per  hour 
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up,  dex>eiiding  on  the  type  of  rock  and  the  horsepower  em- 
ployed. The  cost  of  production  will  naturally  vary,  but 
may  run  from  $1.50  to  $3.50  per  ton.  Much  depends  on 
the  character  of  the  rock,  the  business  ability  of  the  men 
running  the  plant,  and  the  cost  of  the  power. 

As  the  advisability  of  the  production  by  the  farmer 
depends  on  the  saving  effected,  it  is  difficult  to  prophesy 
whether  this  practice  will  increase.  The  question  is  largely 
an  economic  one,  although  the  possession  of  an  independent 
supply  of  a  basic  material  appeals  to  many  men.    At  pres- 


A  Type  of  Commercial   Pulverizer   Showing  Elevator  Folded   Back 
Ready  to  Move. 

ent  lime  is  a  cheap  product  compared  with  its  great  value, 
and  its  cheapness  naturally  limits  the  extension  of  its  pro- 
duction in  small  units.  If  it  becomes  high  in  price  farmers 
over  a  large  area  of  the  country  are  in  a  position  to  pre- 
pare their  own  product. 

While  opinions  differ  widely  on  various  points  connected 
with  the  production  of  lime,  there  is  a  very  general  agree- 
ment as  to  the  wisdom  of  its  wider  use.  In  this  connection 
the  reader  will  find  interesting  the  resolutions  adopted  at 
a  recent  conference  of  workers  in  southern  experiment  sta- 
tions.   Though  based  on  conditions  in  the  Southeastern 
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States,  the  conclusions  are  probably  applicable  to  much  of 
the  country. 

(1)  The  nereement  is  uDaDimous  tbat  the  soils  of  the  Boutheastem 
States  are  Heriously  deflcfeol  In  lime,  so  that  liming  Is  esRential  to 
their  most  profitable  developmeDt  and  permanent  improvement. 

(2)  Suitable  nKrlcnltural  lime  materials  are  hi);h  calelum.  mag- 
nealan,  and  dolomltic  limestone;  ulsu  hlgh-fcmde  oyster  shellR  and 
marl,  together  with  the  burnt  products  (or  the  chemical  equivalents 
of  Euch)  of  an7  of  these  In  the  amounts  hereafter  recommende^l  by 
tills  conference. 

(3>  The  flner  the  limestone  Is  ground,  the  greater  Is  Its  Immediate 
aTBllablllty.  Limestone  ground  to  pass  through  a  lO-mesh  screen, 
all  finer  particles  Included,  Is  recommended  for  the  common  appli- 
cation of  2  ton.s  per  acre.  Either  very  finely  pulverized  llniestone 
or  humt  lime  Is  recommended,  where  an  application  of  only  a  few 
hundred  pounds  per  acre  Is  to  be  made. 

(4)  For  general  use  we  recommend  an  application  of  1  to  2  tuns 
of  ground  limestone  per  acre,  or  ime'liiilf  that  amount  of  burnt  lime, 
once  In  a  rotation  of  not  more  than  Ave  years.  For  alfalfa  and 
permanent  pastures,  an  Initial  application  of  double  these  amounts 
should  be  made. 

(5)  Lime  may  safely  be  used  fit  any  point  In  the  nrdlnnry  farm 
rotation  without  serious  loss  of  the  material.  If  applied  in  con- 
nection with  tilled  crops,  its  mixture  with  the  soil  will  be  Insured. 
The  effects  of  lime  are  likely  to  be  In  proportion  t'>  the  thoroughness 
wltb  which  It  Is  mixed  with  the  soli  In  which  the  crop  roots  develop. 

(6)  Liming  Is  most  prufltahle  In  those  rotations  In  which  legumes 
are  prominent ;  but  over  large  areas  in  these  States,  especially  on 
ttae  heavier  types  of  soil,  liming  Is  profitable  for  com,  small  grains, 
and  grasses. 

(7)  With  soils  poor  In  potash  anil  phosphate,  liming  gives  best 
results  only  when  supplemented  by  materials  carrying  these  con- 
st! tnenta. 
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By  Edgar  Bkown, 
Bolaniil  in  Charge,  Seed-  Teiting  Laboraloriet. 

THE  public  ia  coming  to  look  more  and  more  upon  each 
line  of  business  not  alone  from  the  standpoint  of  bxisi- 
ness  profits,  but  from  its  relation  to  the  general  welfare. 
There  is  no  business  the  conduct  of  which  is  of  greater  im- 
portance to  productive  agriculture  than  that  of  the  seed 
trade.  Every  pound  of  seed  containing  dead  seeds,  weed 
seeds,  trash,  and  adulterants  that  is  sold  to  the  farmer  affects 
agricultural  production  in  proportion  to  its  quality.  The 
seedsman  holds  a  more  directly  responsible  relation  to  agri- 
culture than  any  other  merchant,  because  the  fanner  is 
fundamentally  dependent  on  the  seed  dealer  for  his  crop 
seed.  Any  condition  existing  in  the  seed  trade  which  allows 
poor  seed  to  go  into  the  ground  is  a  detriment  to  productive 
^priculture  and  to  the  individual  farmer.  The  seed  business 
can  no  longer  be  looked  upon  only  from  the  standpoint  of  its 
own  gains,  but  must  also  he  considered  from  the  standpoint 
of  its  relation  to  agriculture. 

When  the  farmer  buys  seed,  he  is  entitled  to  all  the  infor- 
mation the  seedsman  has  in  regard  to  it.  It  is  necessary 
for  the  farmer  to  know  its  ori^;  how  much  of  it  is  of  the 
kind  it  is  represented  to  be;  the  proportion  of  it  which  may 
be  expected  to  grow  under  normal  conditions;  and  the  pro- 
portion of  weed  seeds  present,  noxious  or  otherwise. 

At  present,  nearly  all  of  the  larger  seedsmen  handling  grass 
and  field  seeds  have  found  it  worth  their  while  to  have  one 
or  more  persons  connected  with  their  firm  who  are  familiar 
^vith  seed  testing  and  who  can  give  them  accurate  informa- 
tion as  to  the  quality  of  all  the  lots  of  seed  they  are  buying 
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and  selling.  The  enactment  of  State  laws  regulating  the 
sale  of  a^cultura!  seeds  has  made  this  necessary,  and  the 
seed  business  can  not  now  be  successfully  carried  on  without 
it.  Seed  testing  has  no  doubt  rendered  the  business  of  seeds- 
men safer  and  put  it  on  a  more  stable  basis  than  was  the 
case  when  seeds  were  handled  simply  as  a  merchantable  com- 
modity with  too  little  attention  given  to  their  agricultural 
value.  It  is  not  enough,  however,  that  the  seedsman  alone 
should  he  well  informed  as  to  the  quality  of  the  seeds  ho  is 
selling.  He  may  know  that  a  lot  of  redtop  seed  contains 
15  per  cent  of  timothy  seed,  or  that  a  lot  of  crimson-clover 
seed  contains  40  per  cent  of  seed  that  will  not  grow,  or  that 
the  red  clover  he  is  selling  is  imported  from  southern  Etmipe, 
and  is  therefore  poorly  adapted  to  conditions  in  the  red-clover 
growing  area  of  the  United  States,  but  this  information  does 
not  help  the  farmer  unless  the  seedsman  passes  it  on  to  him. 
The  results  of  seed  testing  have  been  used  by  the  seed  mer- 
chant far  too  often  for  his  own  advantage,  and  not  often 
enough  to  help  the  farmer.  Since  seed  testing  has  now  be- 
come BO  general  that  the  seed  trade  as  a  whole  has  the  infor- 
mation which  the  farmer  needs  in  his  business,  it  is  incumbent 
on  the  trade  to  pass  this  information  along  with  every  lot  of 
seed  it  sells. 

The  seed-trade  associations,  including  in  their  membership 
nearly  all  of  the  seed  dealers  in  this  country,  were  formed  to 
promote  the  individual  and  trade  interests  of  their  members, 
and  self-prot«ction  will  doubtless  continue  to  be  an  important 
function  of  them.  But  the  time  has  come  when  these  asso- 
ciations must  be  more  than  self-protective.  They  must  also 
help  the  farmer  and  turn  their  attention  to  means  of  im- 
proving agriculture. 

At  the  suggestion  of  the  Secretary  of  Agriculture,  repre- 
sentatives of  the  seed  trade  met  in  Washington,  D.  C,  in 
May,  1917,  and  agreed  to  label  all  lots  of  field  seeds  which 
they  sold  with  the  following  information: 

(1)  Name  of  Beedsnuii, 

(2)  Kind  of  ee«d. 

(3)  ProportioQ  of  pure  live  seed  present,  with  month  and  year  of  ger- 


(4)  Country  or  locality  of  origin  in  the  caae  of  the  following  imported 
seeds:  Beane,  soybeans,  Turkestan  alfalfa,  and  red  clover  from 
Boutbem  Europe  and  Chile. 
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In  the  spring  of  1918,  seed  of  red  clover,  crimson  clover, 
and  alfaUa.  was  purchased  from  the  trade  and  examined  to 
determine  the  degree  to  which  this  labeling  ^[reement  was 
being  carried  out,  with  the  result  that  only  10  per  cent  of 
the  lota  purchased  were  found  to  be  fully  labeled  in  accord- 
ance with  the  agreement.  This  failure  on  the  part  of  the 
seed  trade  was  called  to  its  attention,  and  the  greater  number 
of  seedsmen  again  agreed  to  label  all  field  seed  which  they 
sold.  Similar  purchases  were  made  in  the  spring  of  1919, 
and  an  examination  of  these  indicates  that  conditions  were 
not  far  different  from  those  found  in  the  preceding  year. 

In  the  seed  business  both  supply  and  demand  are  seasonal, 
witti  sharp  Suctuations  in  price.  There  are  few,  if  any, 
manufactured  commodities  which  vary  so  muoh  in  price 
during  a  sin^e  year  as  does  clover  seed.  This  trend  of  the 
tf  ade  has  made  the  seed  merchant  keen  as  to  probable  prices 
and  speculative  profits,  wh^n  his  attention  should  be  directed 
to  accumulating  stocks  of  good-quality  seed  in  quantities  to 
meet  local  demands  in  time  for  seasonable  use.  The  present 
speculative  condition  tends  to  keep  the  local  dealer  from  buy- 
ing in  advance  of  actual  sales,  which  results  in  a  rush  at  the 
end  of  the  season  and  a  delay  in  getting  the  seed  to  the  far- 
mer at  the  proper  planting  time.  While  relatively  large 
quantities  of  seed,  especially  red,  crimson,  and  alsike  clover 
and  alfalfa,  are  frequently  imported,  such  importations  have 
generally  not  been  effective  in  stabilizing  prices  but  have 
served  rather  to  furnish  unusual  profits  to  the  importers. 

It  is  known  that  red-clover  seed  from  Italy  is  generally  un- 
satisfactory for  use  in  the  United  States  as  compared  with 
home-grown  seed  or  that  from  any  other  foreign  country 
having  a  surplus  for  export.  However,  we  do  not  know  the 
extent  to  which  the  unsatisfactory  condition  of  our  red-clover 
crop  in  recent  years  is  due  to  the  large  importations  of  south- 
em  European  seed  in  1915  and  1916.  This  seed  is  ^ain 
being  imported  in  large  quantities.  Enough  to  seed  800,000 
acres,  brought  into  the  United  States  in  the  last  six  months, 
has  been  distributed  throughout  our  clover-growing  area,  and 
for  the  most  part  this  seed  reaches  the  farmer  without  infor- 
mation as  to  its  country  of  origin.  This  results  from  the 
possibility  of  large  speculative  profits,  and  clearly  is  not  in 
the  iutereel  of  good  agriculture. 
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Before  the  seed  trade  can  take  its  proper  place  in  relation 
to  agriculture,  it  must  be  governed  less  by  speculative  profits 
and  more  by  an  interest  in  the  quality  of  the  seeds  that  are 
bought  and  sold.  The  merchant  must  not  withhold  infor- 
mation of  value  to  the  farmer  on  the  plea  that  the  necessity 
for  quick  handling  does  not  permit  the  necessary  tests  to  be 
made,  but  he  should  give  to  the  farmer  full  information 
about  the  seed  he  is  selling,  including  the  variety,  the  locality 
where  it  was  grown,  itsfreedomfrom  mixture  with  other  seeds, 
its  weed  seed  content,  and  the  proportion  of  it  that  may  bo 
expected  to  grow  under  favorable  conditions.  Until  seeds- 
men do  this  they  are  not  meeting  the  responsibility  they  owe 
to  the  fundamental  industry  of  agriculture,  on  which  their 
business  is  wholly  dependent. 
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By  D.  8-  BcBCH, 
Editor,  Bureau  of  Animal  /ndustry. 

«"pvEAR  SIBS:  I  read  your  piece  in  regard  to  better 
i-' sires,"  writes  a  woman  Hring  on  a  farm  in  New  Hamp- 
shire. "This  is  the  first  I  have  heard  about  it.  Will  jou 
please  send  me  particulars?  Can  I  join!  I  keep  purebred 
Ancona  hens  and  I  have  a  registered  Duroc- Jersey  boar.  He 
is  a  beauty." 

"There  are  at  present,"  the  letter  continues,  "no  other 
purebred  sires  of  any  kind  in  this  neighborhood  and  I  shall 
try  to  get  a  purebred  bull  for  service." 

The  letter  quoted  indicates  a  number  of  current  trends  in 
live-stock  improvement.  It  shows  a  recognition  of  the  fact 
that  the  same  principles  of  breeding  apply  to  poultry,  swine, 
and  cattle,  and  of  course  to  other  live  stock.  It  shows  also 
that  individual  effort  can  make  much  progress  even  when 
community  spirit  is  lacking.  But  the  last  portion  of  the 
letter,  the  most  commendable  part,  shows  a  desire  by  get- 
ting a  purebred  bull  for  service  to  improve  the  quality  of 
live  stock  in  that  locality.  The  "  piece "  referr^  to  waa 
a  news  item  referring  to  the  Federal-State  "  Better  Sires — 
Better  Stock  "  campaign  inaugurated  October  1,  1919. 

HEREDITY  A  USABLE  FORCE. 

Facta  and  figures  gathered  from  numerous  sources  indi- 
cate that  Hie  Nation's  live-stock  industry  has  reached  a 
stage  of  development  where  it  will  respond  quickly  to  im- 
provement in  methods  of  breeding.  Like  gravitation  and 
heat,  heredity  is  a  definite  force  that  can  be  utilized  to  serve 
those  who  understand  its  laws  and  principles. 
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Heredity,  howerer,  differs  somewhat  from  the  force  that 
moves  the  turbine  or  the  steam  engine  in  the  manner  in 
which  it  does  its  work,  because  heredity  is  a  vital  force 
while  the  others  are  chiefly  of  mechanical  application.  Yet 
one  force  can  be  harnessed  quite  as  well  as  another  if  pr<^)er 
methods  are  used. 

THE  PRINCIPLE  OF  GRADING  UP. 

Of  all  the  principles  of  breeding  now  established,  proba- 
bly the  most  important  to  live-stock  owners  having  mixed 
stock  is  that  of  grading  up.  A  good  purebred  sire  when 
used  with  females  even  of  scrub  or  mongrel  breeding  im- 
proves the  uniformity,  quality,  and  general  value  of  the  off* 
spring  to  a  marked  extent.  In  addition,  the  improvement 
begun  in  one  generation  is  carried  on  progressively  to  the 
succeeding  progeny  when  the  principle  of  grading  up  is 
skillfully  applied.  The  progeny  become  more  and  more 
like  the  purebred  stock  and  less  and  less  like  the  original 
herd  or  6ock.  Grading  up  is  a  systematic,  interesting,  and 
economical  method  of  live-stock  improvement. 

The  United  States  contains  more  than  200,000,000  farm 
animals  and,  in  addition,  probably  at  least  an  equal  number 
of  poultry.  Ths  value  and  usefulness  of  this  enormous 
quantity  of  live  stock  depends  on  certain  qualities  it  pos- 
sesses, and  these  differ  according  to  species,  breed,  and  type. 
With  rare  exceptions  the  most  valuable  qualities  which  live 
stock  possess  are  found  in  selected  individuals  of  the  vari- 
ous standard  breeds.  That  would  be  expected,  of  course, 
because  the  breeds  were  developed  and  perfected  to  meet 
definite,  useful  purposes.  Thus,  in  horses  we  have  the  fa- 
miliar racing  breeds,  saddle  breeds,  draft  breeds,  and  others 
which  fulfill  general  utility  and  intermediate  purposes. 
Other  kinds  of  live  stock  also  include  many  classes  and 
specially  developed  types. 

Those  live-stock  owners  who  have  given  the  study  of  cer- 
tain kinds  of  animals  si>ecial  attention  are  chiefly  responsi- 
ble for  keeping  domestic  stock  in  well-defined  classes.  To 
such  breeders  credit  likewise  is  due  for  well-kept  records 
of  production  and  for  most  of  the  improvement  that  has 
taken  place.  But  notwithstanding  the  development  of  a 
small  percentage  of  well-bred  stock,  most  domestic  animals 
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in  the  United  States  are  of  mixed  or  indefinite  breeding, 
and  a  large  majority  lack  records  of  their  breeding. 

BETTER  BREEDING  AND  ECONOMIC  PRESSURE. 

Such  stock  was  useful  enou^  in  pioneer  days,  when  com- 
petition was  less  keen,  when  feed  was  more  plentiful,  and 
market  requirements  were  less  exacting.  But  with  pres^it 
economic  pressure  for  reduced  costs  of  production  and  a 
quicker  turnover  on  money  and  labor  invested,  better  breed- 
ing becomes  almost  essential.  To-day  mixed  stock  exists 
largely  perhaps  as  an  agricultural  habit.  The  benefits  re- 
snlting  from  improved  live  stock  have  not  been  fully  real- 
ized, facts  about  heredity  as  applied  to  live  stock  have  not 
been  readily  available,  and  a  small  percentage  of  inferior 
purebred  animals  may  have  raised  some  doubt  in  the  minds 
of  farmers  as  to  whether  purebred  stock  actually  was  better 
tiian  the  kind  they  already  had. 

To  give  dependable  information  on  the  points  mentioned, 
a  movement  known  as  the  "  Better  Sires — Better  Stock " 
campaign  has  been  undertaken  and  is  now  in  effect.  Spon- 
sored jointly  by  a  majority  of  States  and  by  the  United 
States  Department  of  Agriculture,  the  movement  encourages 
the  general  uae  of  purebred  sires  in  all  the  principul  classes 
of  live  stock.  The  classes  are :  Cattle,  horses,  asses,  swine, 
sheep,  goats,  and  poultry.  The  campaign  also  provides 
official  recognition  for  live-stock  owners  who  use  purebred 
sires  of  good  quality.  (See  illustration,  p.  350.)  Whether 
female  breeding  animals  also  should  be  purebred  depends 
largely  on  the  skill  of  the  breeder,  the  kind  of  farming  fol- 
lowed, and  numerous  local  factors.  Purebred  sires,  how- 
ever, are  advised  under  all  conditions. 

PUREBRED,  CROSSBRED,  OR  GRADE— TAKE  YOUR  CHOICE. 

The  use  of  purebred  sires  will  give  purebred,  grade,  or 
crossbred  offspring,  depending  on  the  kind  of  female  stock 
used.  If  the  female  is  purebred  and  of  the  same  breed,  the 
offspring  of  course  will  be  purebred.  If  the  female  is  scnib 
or  a  grade  but  the  male  parent  is  purebred,  the  offspring 
will  be  a  grade.  If  the  female  is  purebred  but  of  a  breed  dif- 
ferent from  the  sire  (though  of  the  same  species) ,  then  the 
offspring  will  be  crossbred.    Thus  it  is  clear  that  the  user 
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of  purebred  sires  may  obtain  any  or  all  of  the  three  kinds 
of  progeny,  depending  on  the  kind  of  female  stock  kept 
and  on  individual  preferences.  He  need  not  become  a 
breeder  of  purebred  stock  unless  he  chooses  to  do  so,  but  by 
the  use  of  purebred  males  for  breeding  he  at  once  ceases  to 
raise  scrubs. 

The  forces  of  heredity  are  always  at  work  in  live-stock 
breeding,  and  when  little  or  alight  attention  is  paid  to  them 
the  results  are  uncertain.    The  various  characteristics  which 
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parent  stock  of  mixed  breeding  possess  serve  to  blend  with 
or  offset  one  another,  thus  making  evolution  slow — so  slow 
in  fact  that  improvement  can  scarcely  be  seen  within  the 
lifetime  of  the  breeder.  On  the  other  hand,  careful  selec- 
tion of  breeding  stock  and  its  systematic  use  are  steps  in 
harnessing  the  vital  forces  of  heredity  to  bring  about  im- 
provement that  quickly  becomes  visible  to  the  eye  and  is 
profitable  in  many  ways. 
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An  Unusual  Grade  Steer  and  a  Purebred  Yearling  Boar. 

A.  Ad  luterestlDK  reaalt  In  ersdlag  Dp  from  native  stock.  This  animal  1*  a 
flrst-crcwH  flteer  reBallln^  from  a  longhom  cor  and  a  parebr^d  Hereford  biM. 
The  steor  broDgbt  wltblD  GO  centi  a  handred  of  the  top  price  on  the  CblCKfo 
market  the  day  he  was  sold.  (By  conrteay  of  tbe  WIicodeIii  College  of 
Agriculture.) 

B.  nerd  boar,  ■■  a  yearling,  of  T.  S.  Wllllford,  of  Oeoigla,  the  flrit  person 
to  enroll  In  the  better-glrea  movement.  The  a«c  of  purebred  sires  In  all 
claaseB  of  anlmata  kept  la  the  only  reqatrement  for  enrollment,  and  every  live- 
stock owner  ts  eligible. 

EXAMPLES  OF  HEREDITY  AT  WORK. 

Of  definite  results  collected  by  experiment  stations  and 
the  United  States  Department  of  Agriculture,  the  following 
are  typical : 

Compared  with  beef  steers  sired  by  scrub  bulls,  steers 
sired  by  purebreds  have  been  found  to  be  worth  $10 
more  at  6  months  old,  $20  more  at  a  year  old,  and  $30 
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more  at  2  years  old  than  beef  steers  sired  by  scrub  bulls. 
The  figures  are  round  numbers  and  represent  average  condi- 
tions. In  general  the  use  of  purebred  bulls  with  scrub  cows 
may  be  ejtpected  to  add  one-third  to  the  value  of  steers  be- 
cause of  their  better  and  more  economical  growth  and  quality. 

Lambs  sired  by  a  purebred  ram  compared  with  the  prog- 
eny of  a  scrub  provided  the  following  facts:  They  made 
greater  gains  in  less  time  and  at  less  cost  for  feed.  Because 
of  better  finish  as  compared  with  thin,  rough,  scrub  lambs 
they  brought  nearly  75  per  cent  more  on  the  market 

Purebred  or  grade  dairy  cows  have  frequently  earned  for 
their  owners  from  one-fourth  more  to  over  double  the  re- 
turns received  from  scrubs.  In  a  typical  caae  heifers  sired 
by  purebred  dairy  bulls  surpassed  their  dams,  which  were 
ordinary  cows,  by  52  per  cent  in  butterfat  and  64  per  cent 
in  milk  production.  The  second  generation  produced  more 
than  twice  as  much  in  both  butterfat  and  milk  as  the  origi- 
nal cows. 

Average  pigs  sired  by  a  purebred  boar  will  weigh  at 
maturity  fully  25  pounds  more  than  pigs  sired  by  a  scrub 
or  grade.  Considering  size  and  quality  of  the  carcass  in 
connection  with  cost  of  production,  pigs  sired  by  a  purebred 
may  be  expected  to  be  at  least  15  per  cent  more  profitable 
than  those  having  scrubs  or  grades  as  male  parents. 

In  poultry,  fowls  of  the  meat  and  general-purpose  breeds 
usually  weigh  at  least  25  per  cent  more  when  ready  for 
market  than  common  mongrel  stock.  In  a  North  Carolina 
experiment  the  use  of  a  pedigreed  high-production  male 
increased  the  average  egg  yield  of  a  flock  of  pullets  54  per 
cent,  as  compared  with  their  dams  of  inferior  parentage. 

BETTER  BREEDING  WILL  SAVE  A  BILLION  DOLLARS. 

To  some  live  stock  owners  the  better  quality  of  well-bred 
stock  is  sufficient  reward  through  the  satisfaction  of  having 
produced  superior  living  creatures.  But  to  others,  probably 
a  majority,  the  financial  benefits  are  important  inducements 
to  live-stock  improvement  Cases  like  those  mentioned  indi- 
cate that  fully  25  per  cent  may  be  added  to  the  market  value 
of  live  stock  and  its  products  because  of  greater  production, 
better  quality,  or  added  uniformity  obtained  through  the  use 
of  purebred  sires.    To  allow  for  the  animals  of  good  breeding 
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already  present  in  the  United  States,  let  us  reduce  the  figure 
from  25  per  cent  to  20.  Next,  to  satisfy  any  persons  vko 
may  question  whether  the  figures  are  typical,  we  may  cut 
the  20  per  cent  in  two,  leaving  10  per  cent.  But  even  this 
conservative  figure  applied  to  the  10  billion  dollar  live-Btock 
industry  shows  that  a  round  billion  dollars  is  lost  because 
heredity  has  been  permitted  to  work  with  too  little  control. 
The  "  Better  Sires — Better  Stock  "  movement,  in  which 
43  States  are  now  cooperating,  is  aimed  to  reduce  this  billion- 
dollar  loss,  which  averages  close  to  $200  annually  for  every 
farm  where  live  stock  is  kept.  With  better  breeding  there 
arises  also,  as  a  logical  consequence,  interest  in  feeding  and 
care.  More  than  that,  the  thought  devoted  to  wise  animal- 
breeding  methods  encourages  similar  thought  in  the  raising 
of  fann  crops  through  seed  selection  and  study  of  improved 
methods.  Thus  the  benefits  extend  in  many  directions  and 
overlap  in  places.  Civil  engineers  have  harnessed  rivers 
and  waterfalls  to  make  agriculture  possible  in  regions 
marked  as  deserts  on  old  maps.  Explorers  have  traveled 
thousands  of  miles  to  find  many  kinds  of  plants  and  animals 
that  will  enrich  our  agriculture.  But  opportunities  fre- 
quently overlooked  are  also  nearest  home.  Through  atten- 
tion to  the  forces  of  heredity,  present  in  every  animal  kept 
for  breeding,  the  live  stock  of  the  United  States  may  becmne 
more  profitable  to  the  breeder  and  useful  to  the  public, 

ENROLLMENT  OP  FIRST  THREE  MONTHS. 

The  records  of  enrollment  less  than  three  months  after 
the  better-sires  movement  was  inaugurated  included  6,200 
animals,  principally  cattle,  swine,  and  sheep  in  the  order 
stated,  besides  8,949  fowls.  In  supplying  the  desired  infor- 
mation regarding  the  kind  and  breeding  of  their  stock,  the 
owners  in  many  cases  furnished  supplementary  information 
of  interesting  character. 

A  point  of  noteworthy  interest  is  the  fact  that  the  use 
of  purebred  sires  apparently  leads  to  the  ownership  of  at 
least  one  and  frequently  several  purebred  females. 

Flocks  and  herds  of  many  sizes  are  represented.  The 
different  classes  of  animals  are  kept  in  various  combinations, 
bat  there  is  a  noticeable  tendency  for  cattle  and  hogs  to 
form  an  almost  inseparable  alliance.    That  is  a  matter  of 
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common  observation  and  experience,  but  as  the  better-sirea 
movement  develops  there  should  be  more  definite  facts  on 
the  subject. 

The  slogan  "  Better  Sires — Better  Stock  "  was  suggested 
by  a  dairyman  in  Idaho.  Granting  a  definite  form  of  recog- 
nition for  the  use  of  purebred  malee>  was  developed  from  a, 
Wisconsin  plan.  Practically  every  State  shares  in  the  incep- 
tion of  the  effort  to  bring  about  a  more  general  use  of  the 
forces  of  heredity  that  can  so  easily  be  made  to  work  for 
live-stock  owners  with  benefit  to  the  entire  N'ation. 
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By  W.  D.  HuNTKB, 

number  of  Federal  Horticultural  Board;  in  charge  of  Southern  Field 

Crop  Insect  Inoestiffaliont,  Bureau  of  EntomoloffV- 

THE  PINK  BOLLWORM  A  MENACE  TO  COTTON  GROWING. 

T  TNTIL  about  60  years  ago  the  devastation  caused  by  the 
y^  so-called  cotton  caterpillar  v/aa  an  important  factor  ia 
limiting  the  cotton  crop  of  the  United  States.  About  28  years 
ago  a  much  more  destructive  peat,  the  boll  weevil,  entered  the 
country  from  Mexico.  It  has  spread  year  by  year  until  it 
now  occupies  the  greater  part  of  the  cotton  belt.  Its  ad- 
vance has  been  marked  by  incalculable  losses  which  have 
affected  the  entire  industrial  structure  of  the  South.  It  is 
with  natural  concern  therefore  that  the  planters  of  the  South 
face  the  possibility  that  still  another  very  destructive  cotton 
pest  may  become  established  in  this  country.  This  is  the 
pink  bollworm,  which  has  already  become  established  in 
India,  Egypt,  Brazil,  China,  Mexico,  and  other  cotton-pro- 
ducing countries. 

The  establishment  of  the  pink  bollworm  in  the  United 
States  would  be  all  the  more  important  because  of  the  pres- 
ence of  the  boll  weevil  here.  The  boll  weevil  does  not  occur 
outside  of  the  North  American  continent  and  the  island  of 
Cuba,  and  it  has  already  placed  an  important  handicap  on 
the  producers  of  this  country  in  their  comi>etition  with 
planters  in  other  parts  of  the  world.  To  suffer  the  further 
loss  which  would  be  caused  by  the  presence  of  the  pink  boll- 
worm would  greatly  weaken  the  position  of  this  country  as 
a  cotton  producer. 
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The  pink  bollworm  is  probably  the  most  serious  pest  of 
the  cotton  plant  in  the  world.  It  reduces  the  yield,  lowers 
the  quality  of  what  is  produced,  and  affects  the  seed  as  well 
as  the  lint.  Because  of  its  work,  the  farmer  loses  a  portion 
of  his  crop,  the  spinner  is  supplied  with  inferior  materia}, 
-  and  the  miller  obtains  lower  grades  of  by-products.  Al- 
though probably  of  tropical  origin,  there  is  no  reason  to 
suppose  it  would  not  maintain  itself  in  the  United  States. 
In  fact  in  one  locality  in  Texas  it  has  withstood  temperatures 
of  zero  and  slightly  lower. 

One  peculiarity  in  the  life  history  of  the  pink  boUworm 
greatly  favors  its  spread.  This  is  the  fact  that  the  larvae  in 
the  last  stages  make  their  way  into  the  interior  of  the  seeds 
and  may  live  there  for  as  long  as  two  years.  In  an  experi- 
ment to  determine  how  long  the  insect  will  live  in  bales  of 
cotton,  an  investigator  of  the  Department  placed  numerous 
larvEe  in  miniature  bales  in  Honolulu  several  years  ago. 
At  stated  intervals  individual  bales  were  opened.  The  last 
bale  was  opened  26  months  after  it  had  been  pressed,  and 
living  larvee  were  found  in  this  bale  as  well  as  in  every  bale 
previously  opened.  This  remarkable  longevity  makes  ii 
possible  for  the  pink  boUworm  to  be  transported  in  seed  to 
the  remotest  parts  of  the  earth, 

QUARANTINE  MEASURES. 

The  pink  boUworm  was  one  of  the  first  insects  considered 
when  the  plant  quarantine  act  went  into  operation  in  1912. 
This  act  gave  the  first  means  at  the  disposal  of  the  Depart- 
ment of  Agriculture  for  preventing  the  introduction  of  seri- 
ous insect  and  plant  diseases  by  quarantines  and  restrictive 
measures.  At  that  time  considerable  quantities  of  cotton 
seed  from  foreign  countries  were  entering  the  United  States. 
The  first  step  taken  therefore  was  to  place  an  embargo  on 
cotton  seed  from  foreign  countries,  except  northern  Mexico. 
Later  it  was  discovered  that  considerable  quantities  of  seed 
were  being  brought  in  in  bales  of  lint.  In  fact,  on  one  oc- 
casion, a  specimen  of  the  pink  boUworm  was  found  in  piclrer 
waste  from  Egj'ptian  cotton  which  was  being  milled  in 
Georgia.  This  discovery  led  to  very  serious  consideraticm 
of  means  of  disinfecting  baled  cotton.    After  protracted 
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eiperiments  a  syateni  of  disinfecting  cotton  by  a  vacuum 
process  and  the  use  of  hydrocyanic-acid  gas  was  evolved  and 
placed  in  operation  at  the  ports  of  entry. 

The  first  steps  taken  by  the  Department  through  the  Fed- 
eral Horticultural  Board  to  prevent  the  entry  of  the  pink 
bollworm  into  the  United  States  included  the  following : 

(1)  The  exclusion  of  cotton  seed  from  all  foreign  coun- 
tries except  the  Imperial  Valley  of  Lower  California,  and 
restricted  entry  from  certain  northern  States  of  Mexico. 

(2)  The  exclusion  of  cotton  seed  from  the  Territory  of 
Hawaii. 

(3)  The  regulation  and  safeguarding  of  the  cottonseed 
products  from  all  foreign  countries  and  Hawaii. 

(4)  The  regulation  of  the  entry  and  disinfection  of  all 
imported  cotton  and  cotton  waste  and  also  materials  which 
have  been  used  as  wrappings  for  foreign  cotton. 

DISCOVERY  IN  MEXICO. 

The  precautions  enumerated  above  were  in  operation  in 
1916,  at  which  time  it  was  not  known  that  the  pink  boll- 
worm  had  become  established  on  this  continent.  In  No- 
vember of  that  year,  however,  specimens  of  this  pest  were 
received  at  Washington  from  a  planter  in  the  Laguna  of 
Mexico.  Up  to  that  time  cotton  seed  from  Mexico  had 
been  admitted  to  the  United  States  from  the  northern  States 
of  Mexico,  where  the  cultures  of  cotton  are  frequently  more 
or  less  continuous  with  those  in  the  United  States.  With 
respect  to  Lower  California,  cotton  seed  was  admitted  under 
permit  without  restrictions  as  to  use.  With  respect  to  cer- 
tain other  Stat«s  of  Northern  Mexico,  cotton  seed  was  ad- 
mitted under  permit  for  milling  only,  at  mills  in  Texas.  As 
soon  as  the  infestation  in  Mexico  was  discovered  an  embargo 
was  promulgated  stopping  further  entry  of  Mexican  seed 
excepting  that  from  Lower  California,  and  steps  were  taken 
to  regulate  all  freight  and  other  traffic  from  that  country,  to 
prevent  the  accidental  carriage  of  seed  with  such  cars  and 
freight. 

Through  the  accident  of  disturbed  conditions  in  Mexico 
during  the  months  before  the  embargo  was  promulgated  on 
November  3, 1&16,  large  quantities  of  seed  were  shipped  into 
the  United  States.  Altogether,  446  carloads  had  entered 
the  United  States  during  1916  prior  to  November  3.    This 


D.qit.zeaOvGoOt^lc 


358     Yearbook  of  the  Department  of  AgrictUture,  1919. 


Injury  to  Top  Crop. 

FhotoErapti  taken  In  Ueilco  abowlDg  eiteot  o(  Injar;  ^J  pink  bollvonn  to 
top  crop.  All  of  the  bolls  are  prHctlcally  worthless.  (PhotoBraph  by  D.  C 
LoftlQ.) 

seed  went  to  11  mills  distributed  more  or  less  throughout 
the  important  cotton  districts  of  Texas. 

In  cooperation  with  the  State  autliorities  of  Texas  and 
other  offices  of  this  Department,  the  Federal  Horticultural 
Board  inmiediately  took  steps  to  safeguard  this  Mexican 
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seed.  These '  steps  oonsistod  of  the  early  crushing  of  the 
seed,  the  cleaning  of  the  mills  and  premises,  and  the  dis- 
posal of  the  by-products  in  the  ways  least  likely  to  cause 
infestations  to  become  established. 

THE  PEST  FOUND  IN  TEXAS. 

In  1917  intensive  examinations  were  made  in  the  vicini- 
ties of  all  the  mills  which  had  received  the  Mexican  seed. 
No  infestation  was  found  until  September  10,  when  speci- 
mens were  discovered  in  a  field  at  Heame.  Later  infesta- 
tion was  found  in  the  vicinity  of  Beaumont,  and  about  the 
same  time  at  Smith  Point,  Anahuac,  and  other  points  around 
Trinity  Bay. 

The  infestations  at  Heame  and  Beaumont  were  clearly  due 
to  the  receipt  of  Mexican  seed.  The  infestation  around 
Trinity  Bay  appears  to  have  been  due  to  the  washing  ashore 
and  breaking  of  bales  of  Mexican  cotton  which  were  on 
the  docks  at  Galveston  at  the  time  of  the  hurricane  of  August 
15, 1915. 

PROTECTIVE  MEASURES  AT  MEXICAN  BORDER  PORTS. 

As  soon  as  the  presence  of  the  pink  bollworm  in  Mexico 
was  known  the  Federal  Horticultural  Board  inaugurated  a 
system  of  inspecting  and  disinfecting  all  freight  and  ve- 
hicles which  might  convey  the  insect  in  any  stage  across  the 
Rio  Grande,  Inspectors  were  placed  at  all  of  the  ports  of 
entry.  This  service  was  greatly  strengthened  during  1919 
by  the  erection  of  fumigating  houses  to  accommodate  freight 
cars  and  other  vehicles.  These  are  located  at  Brownsville, 
Laredo,  Eagle  Pass,  Del  Bio,  and  EI  Paso.  Their  use  will 
be  much  more  satisfactory  than  the  former  system  of  fumi- 
gating the  interior  of  cars  with  hydrocyanic-acid  gas  and 
spraying  the  exterior  with  kerosene. 

This  work  was  supplemented  by  stationing  special  agents 
at  the  international  bridges  to  inspect  hand  baggage.  This 
is  an  important  point  of  danger,  since  about  15,000  laborers 
from  the  interior  of  Mexico  annually  come  to  the  States  of 
Texas  and  Arizona  to  pick  cotton.  In  several  instances,  liv- 
ing specimens  of  the  pink  bollworm  were  intercepted  in  seed 
cotton  in  personal  baggage  which  had  been  brought  to  bor- 
der ports. 


D.qit.zeaOvGoOt^lc 


360      Yearbook  of  the  Department  of  Agriculture,  1919. 
THE  TEXAS  PINK  BOLLWORM  ACT. 

Even  before  any  infestation  by  the  pink  bollworm  liad 
been  discovei'ed  in  Texas,  the  legislature  considered  a  law 
to  prevent  the  invasion  of  the  State.  The  main  idea  which 
was  considered  was  to  grant  authority  for  the  establisliment 
of  a  noncotton  zone  along  the  Bio  Grande  wherever  that 
should  become  necessary.  However,  the  framers  of  the  act 
wisely  included  provisions  for  the  handling  of  any  infesta- 
tion which  might  at  any  time  be  found  within  the  State. 
It  was  while  this  act  was  being  considered,  and  after  its  pas- 
sage was  assured,  that  the  infestation  at  Heamo  was  found. 

The  Texas  pink  bollworm  law,  which  was  originally 
approved  on  October  3,  1917,  and  amended  and  greatly 
strengthened  by  reenactment  on  March  10,  1919.  contains  a 
number  of  features  which  are  unique  in  American  legis- 
lation regarding  insect  pests.  The  statute  is  broad  and 
comprehensive,  and  much  credit  therefor  is  due  to  its  author, 
Leonard  Tillotson,  of  Austin  County.  The  essential  fea- 
tures of  the  law  are  the  designation  of  a  zone  including  all 
of  the  counties  along  the  Rio  Grande  which  may  be  con- 
stituted a  noncotton  zone  upon  the  certification  of  the  com- 
.  missioner  of  agriculture  and  the  proclamation  of  the  gov- 
ernor when  near-by  infestation  is  found  in  Mexico.  Look- 
ing toward  the  eradication  of  the  pest  in  the  interior  of  the 
State,  authority  is  given  to  establish  noncotton  zones  or 
zones  in  which  the  planting  of  cotton  is  allowed  under  re- 
strictions. Whether  a  noncotton  zone  or  a  permissive  zone 
is  established  depends  upon  the  recommendation  of  a  com- 
mission of  entomologists,  consisting  of  one  designated  by 
the  commissioner  of  agriculture,  one  by  the  governor  of 
the  State,  one  by  the  Agricultural  and  Mechanical  College, 
and  one  by  the  TInited  States  Department  of  Agriculture. 
The  report  of  the  commission,  under  the  law,  determines 
the  action  which  the  commissioner  is  to  take.  The  decision 
of  the  commission  is  certified  to  the  governor  by  the  com- 
missioner of  agriculture,  and  it  becomes  the  duty  of  the 
go\'ernor  to  issue  the  neces.sary  proclamation  in  accordance 
with  the  recommendation  of  the  commission.  In  case  it  is 
necessary  for  the  State  to  destroy  any  growing  crops  in  a 
restricted  zone  or  in  any  portion  of  the  State  where  there 
are  no  restrictions,  compensation  to  the  owners  is  author- 
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ized.  The  amount  of  compensation  ia  fixed  by  a  committee 
of  three  disinterested  citizens  appointed  by  the  county  judge 
in  the  county  involved.  The  penalties  for  violating  any 
of  the  provisions  of  the  law  or  any  orders  or  regulations 
which  may  be  promulgated  thereunder  are  specific  and 
heavy,  ranging  from  $500  to  $5,000,  and  each  act  in  vio- 
lation of  the  law  or  regulations  is  constituted  a  separate 
offense. 


Pink  Boll  worm  Injury. 

Bolla   (ihowlDr  characterUtIc   Injury   by   plak   bollworm   la   Mexico.      (Pbotl>- 

graph  by  U.  C.  Loftin,) 

Tlie  constitutionality  of  this  law  was  tested  in  1918  in  a 
case  brought  by  the  State  against  persons  who  had  planted 
cotton  in  a  proclaimed  noncotton  zone.  The  statute  was 
attacked  on  the  score  that  it  was  unreasonably  drastic  and 
provided  measures  such  as  noncotton  zones  which  were  more 
destructive  to  the  community  and  to  tiie  State  than  the  pest 
it  was  intended  to  eradicate.  The  case  of  the  State  was 
very  ably  handled  by  John  C.  Wall,  assistant  attorney  gen- 
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eral,  in  cooperation  with  J.  D.  Williamson  of  the  Texas 
Cotton  Association.  After  the  most  minute  consideration 
of  the  extent  of  the  police  powers  of  the  State,  the  court 
decided  that  the  statute  was  valid  and  ordered  the  destruc- 
tion of  the  cotton  being  grown  in  violation  of  law. 

METHODS  OF  DEALING  WITH  OUTBREAKS  IN  TEXAS. 

Operating  under  the  law  which  lias  been  discussed,  and 
with  the  active  support  of  the  commissioner  of  agriculture, 
Fred  W.  Davis,  for  the  State  of  Texas,  the  State  and  Fed- 
eral Departments  in  the  fall  of  1917  undertook  to  stamp  out 
tlie  infestation.  The  plan  followed  included  the  determina- 
tion of  the  exact  extent  of  the  infestation,  the  safeguard- 
ing of  tlie  cotton  and  seed  produced,  and  the  cleaning  of  the 
fields.  In  addition  to  the  inspectors  of  the  Federal  Board, 
a  large  number  of  agents  were  transferred  temporarily  from 
the  Bureau  of  Entomology,  giving  a  force  of  over  50  in- 
spectors. The  cooperation  of  the  railroads  and  handlers 
of  cotton  rendered  it  comparatively  easy  to  have  all  of  the 
lint  in  infested  areas  exported  and  all  the  seed  shipped  to 
Houston  for  crushing  under  supervision.  The  work  of 
cleaning  the  fields  was  done  as  rapidly  as  possible.  The 
maximum  force  employed  consisted  of  about  1,000  laborers. 
Altogether  8,794  acres  of  cotton  lands  were  cleaned  at  a 
cost  of  $87,439.88. 

Following  tlie  clean-up  work,  noncotton  zones  were  estab- 
lished at  Hcarne  and  in  the  Trinity  Bay  section  of  south- 
eastern Texas.  The  former  inchided  a  radius  of  3  miles 
around  the  mill  where  the  original  infestation  was  found. 
The  latter  included  the  territory  between  the  Brazos  and 
Neches  Rivers,  comprising  all  or  parts  of  seven  counties. 
The  area  was  about  125  miles  long  by  50  miles  wide,  nearly 
as  large  as  the  State  of  Connecticut.  In  this  area  a  safety 
zone  approximately  10  miles  wide  was  provided  in  the  non- 
cotton  zone  beyond  the  outermost  poin^  found  infested. 

Acting  under  another  provision  of  the  law,  a  noncotton 
zone  was  also  established  on  the  Eio  Grande  including  Kin- 
ney, Maverick,  and  Val  Verde  Counties,  an  area  of  5,646 
square  miles.  This  action  was  taken  on  account  of  the  dis- 
covery by  agents  of  the  Federal  Horticultural  Board  of  in- 
festation in  Mexico  within  25  miles  of  the  Texas  boundary. 
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OBSTACLES  ENCOUNTERED. 

The  enforcement  of  the  noncotton   zone  in  southeastern 
Texas  in  1918  was  fraught  with  many  difficulties.     There 
had  been  two  years  of  dry  weather  which  had  given  many 
farmers  the  impression  that  cotton  was  a  crop  well  adapted 
to  the  area  included  in  the  noncotton  zone,  whereas,  as  a 
matter  of  fact,  extended  experience  has  shown  that  under 
normal  conditions  the  region  is  not  well  adapted  to  the  plant- 
ing of  cotton.    On  this  account  and  on  account  of  an  early 
test  case  which  revealed  a  defect  in  the  law,  which  has  now 
been  .corrected,    a    large 
number    of    fields    were 
planted  in  the  noncotton 
zone.      This    led    to    the 
thorough  test  of  the  law 
to    which    reference    has 
been    made.      The    legal 
complications        extended 
throughout    the    summer 
of  1918,  so  that  the  final 
determination  of  the  va- 
lidity of  the  law  was  not 
made  until  after  the  out- 
law  crop   had   been   pro- 
duced.    The  matter  was 
adjusted   by   the   turning 
over  of  the  lint  and  seed  ^''l"'"''  ^  P«''"y  Opened  Boll. 

,         ,    .  ...  t       (Cotton  boll  BbnwlBg  uatare  of  Injur;  b; 

produced   in   violation   of  pink  boiiworm. 

law  to  the  State  for  marketing  under  safeguards.  This  was 
covered  by  formal  agreements  entered  into  by  the  farmers. 
These  agreements  also  surrendered  the  right  of  injunction 
against  the  State  in  further  proceedings  for  the  enforce- 
ment of  the  law  and  in  other  respects  placed  the  farmers 
in  a  position  where  they  could  not  commit  further  v'ola- 
tions. 

NO  INFESTATION  FOUND  IN  1918.    * 

Throughout  the  season  very  extensive  field  inspections 
were  made  in  the  three  noncotton  zones.  These  inspec- 
tions included  the  examination  of  all  volunteer  cotton, 
all  cotton  being  unlawfully  grown,  and  the  fields  immedi- 
ately outside  of  the  noncotton  zone.    In  the  Trinity  Bay 
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section  3^84,602  volunteer  plants  with  276^7  bolls  were 
examined  during  the  season.  In  only  one  case  was  any  vol- 
unteer cotton  allowed  to  grow.  This  was  at  Smith  Point, 
where  the  heaviest  infestation  ever  found  in  Texas  was  dis- 
covered in  the  fall  of  1917.  During  the  following  year  no 
cotton  was  planted  within  50  miles  of  Smith  Point.  As  a 
measure  to  determine  whether  tiie  insect  had  been  reduced 
in  numbers  or  stamped  out,  51  volunteer  plants  were  allowed 
to  grow  in  the  field  which  had  previously  been  found  to  be 
heavily  infested.  These  plants  were  examined  with  the 
utmost  care  throughout  the  season.  In  the  fall  all  of  the 
seed  cotton  was  picked  and  the  contents  of  every  lock,  in- 
cluding every  seed,  were  carefully  scrutinized.  The  out- 
standing feature  of  all  this  work  of  inspection  was  that  no 
specimens  of  the  pink  bollworm  or  signs  of  its  work  were 
found  in  any  of  the  three  uoncotton  zones.  This  indi- 
cated that  the  pest  had  been  very  greatly  reduced,  if  not 
eradicated.  At  any  rate  it  was  perfectly  clear  that  tJie  in- 
festation was  infinitely  less  than  in  the  fall  of  1917.  The 
State  and  Federal  departments,  therefore,  decided  as  an 
experiment  to  allow  the  planting  of  cotton  in  this  area 
under  restrictions  during  1919,  and  this  plan  was  placed  in 
operation.  The  restrictions  included  the  use  of  seed  from 
uninfested  localities,  the  marketing  of  the  products  under 
supervision,  the  cleaning  of  the  fields  in  any  manner  pre- 
scribed by  the  commissioner  of  agriculture,  and  other  supple- 
mentary safeguards. 

DISCOVERY  OF  INFESTATION  IN  WESTERN  TEXAS. 

Late  in  1918  se^'eral  fields  in  the  so-called  Big  Bend  in 
the  western  part  of  Texas  were  found  to  be  infested  by  the 
pink  bollworm.  This  infestation  evidently  originated 
in  adjacent  portions  of  Mexico.  It  was  found  that  in  one 
instance  a  wagonload  of  seed  cotton  which  had  been 
smuggled  across  the  river  in  the  Big  Bend  was  carried 
about  200  -miles  overland  to  Barstow  in  the  Pecos  Valley. 
Careful  scouting  at  that  place  revealed  another  infestation. 
Altogether  in  the  Pecos  Valley  14  specimens  were  found 
in  seven  fields.  Thirteen  of  these  specimens  were  dead. 
The  cleaning  of  the  fields  was  immediately  undertaken  in 
the  Pecos  Valley.    Four  thousand  two  hundred  and  forty- 
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nine  acree  were  cleaned.  This  included  an  area  frcmi  3  to  1 
miles  beyond  any  fields  which  were  found  infested.  In  the 
Big  Bend  a!!  of  the  fields  in  Brewster  and  Presidio  Coun- 
ties, aggregating  508  acres,  were  cleaned. 

WORK  OF  1919. 

The  work  p{  the  season  of  1919  consisted  of  maintaining 
three  noncotton  zones  and  two  restricted  zones.  The  noncot- 
ton  zones  were  at  Heame  and  on  the  Rio  Grande.  In  the  lat- 
ter locality  the  zone  including  Kinney,  Val  Verde,  and  Mav- 
erick Counties  was  continued,  and  another  including  Brew- 
ster and  Presidio  Counties  was  organized.  The  reasons  for 
establishing  a  restricted  zone  rather  than  a  noncotton  zone 
in  the  Trinity  Bay  section  have  been  given.  There  were 
several  definite  reasons  for  establishing  a  restricted  rather 
than  a  noncotton  zone  in  the  Pecos  Valley.  In  the  first 
place,  the  region  is  isolated,  as  no  other  cultures  of  cotton 
are  found  within  100  miles.  The  infestation  was  slight, 
and  the  clean-up  work  was  more  thorough  on  account  of 
local  conditions  than  had  been  possible  in  any  other  locality. 
Another  consideration  was  the  fact  that  on  account  of 
peculiar  conditions  in  the  Pecos  Valley  cotton  is  the  only 
crop  which  can  be  planted  in  the  spring.  If  a  noncotton 
zone  had  been  proclaimed  something  like  3,000  acres  of 
land  would  have  remained  idle,  with  consequent  disaster 
to  the  community. 

A  corps  of  about  75  inspectors  was  organized  to  make 
examinations  throughout  the  restricted  zones  and  in  the 
cotton  immediately  adjoining  them.  These  inspections  also 
included  the  examination  of  all  volunteer  cotton  found  in 
noncotton  zones  and  of  the  cotton  planted  conti^ous  to 
them,  as  well  as  fields  growing  in  the  neighborhood  of  the 
11  mills  which  received  Mexican  seed  in  1916,  in  addition  to 
others  which  for  any  reason  were  under  the  least  aiispicion. 
All  of  these  examinations  gave  negative  results  until  Oc- 
tober 17,  when  a  specimen  was  found  in  southern  Jefferson 
County.  In  later  examinations  43  fields  have  been  found 
infested  in  the  Trinity  Bay  section,  as  against  157  found 
infested  in  the  winter  of  1917-18.  No  infestations  have 
been  found  outside  of  the  restricted  zone  in  this  part  of  the 
State  or  elsewhere  in  Texas. 


D.qit.zeaOvGoOt^lc 


366     Yearbook  of  the  Department  of  Agrunitture,  1919. 

In  the  Pecos  Valley  one  specimen  was  found  on  Novem- 
ber 12. 

It  is  interesting  in  this  connection  to  note  the  amount  of 
scouting  which  resulted  in  disclosing  the  infestations  of 
1919.  In  the  Trinity  Bay  section  over  1^00  man-days  have 
been  devoted  to  the  work.     In  the  case  in  the  Pecos  Valley 


Clesning  Cotton  Fields. 

Lower:  First  Btep  Id  cleaniag  cotton  flelda.     Id  tbls  case  gndjUoK  hoes  ars 

btlBS  Dsed,  but  wbeoevcr  tbe  «olt  Ih  not  too  irj  the  plantH  are  pulled  out  br 

Upper :  Last  step  Id  cleanlDg  cotton  Helda,  showing  removal  of  all  VBitJcei 
of  tbe  cotton  pInDt  froDi  the  ground. 

209  man-days  were  spent  in  the  very  field  which  was  finally 
found  infested.  After  the  single  specimen  had  been  found 
over  100  additional  man-days  were  spent  in  examining  the 
field  with  negative  results. 

The  very  large  amount  of  scouting  done  indicates  clearly 
that  the  infestation  in  1919  is  much  less  in  extent  and 
intensity  than  it  was  in  1917.     In  other  words,  the  attempt 
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at  eradication  seems  to  have  been  along  the  right  lines, 
although  the  results  were  far  short  of  what  was  desired. 

PROBABLE  EXPLANATION  OF  RECURRENCE. 

It  is  evident  that  there  is  no  relation  between  the  out- 
law cotton  of  1918  and  the  infestations  which  have  devel- 
oped. A  number  of  them  are  in  fields  which  are  distant 
from  40  to  50  miles  from  where  any  cotton  was  planted 
in  1918.  The  reason  the  insect  lived  over  a  one-year  non- 
cotton  period  is  somewhat  obscure,  but  it  is  probable  that 
larvae  had  fallen  to  the  ground  in  seed  cotton  dropped  from 
the  plants  and  been  more  or  less  covered  with  earth  at  the 
time  of  the  clean-up.  Although  tests  have  shown  that  the 
process  of  cleaning  fields  is  more  than  9d  per  cent  efficient, 
yet,  with  the  large  area  to  be  covered  and  the  class  of  labor 
available,  some  infested  material  is  undoubtedly  left  on  the 
ground.  The  records  obtained  in  Egypt  and  in  Honolulu 
by  August  Busck  indicate  that  the  pink  bollworm  larva 
may  live  for  two  years.  Its  longevity  is  especially  great 
under  dry  conditions.  The  season  of  1918  was  dry  through- 
out Texas.  This  seems  to  have  favored  the  prolonging  of 
the  larval  stage  of  those  insects  which  were  missed  in  the 
clean-up  of  the  winter  of  1917-18,  and  it  is  conceivable  that 
if  1918  had  been  a  normal  season  the  insects  would  all  have 
emerged  and  in  the  absence  of  cotton  would  have  perished. 

The  possibility  that  the  infestation  lived  over  in  plants 
other  than  cotton  has  received  very  special  consideration. 
During  the  noncotton  year  many  thousands  of  seed  pods 
of  okra  and  of  wild  malvaceous  plants  related  to  cotton 
were  examined.  Altogether  over  2,000  man-days  were  de- 
voted to  this  work  in  the  immediate  vicinity  of  fields  where 
heavy  infestations  were  located  in  the  fall  of  1917.  Such 
inspections  were  continued  during  1919.  In  fact  a  number 
of  special  investigators  were  placed  in  the  immediate  vicinity 
of  the  fields  where  infestation  was  found  in  1919  for  the  pur- 
pose of  examining  okra  and  other  malvaceous  plants.  The 
work  of  agents  of  the  board  in  Mexico  and  investigators 
in  Egypt  has  shown  that  under  some  conditions  the  pink 
bollworm  will  maintain  itself  on  plants  other  than  cotton. 
That  this  is  the  explanation  of  the  recurrence  of  the  pest 
in  southeastern  Tesas  seems  to  be  abundantly  disproven, 
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however,  by  the  large  mass  of  negative  evidence  obtained  in 
places  where,  if  there  had  been  any  breeding  in  plants  other 
than  cotton,  it  seems  certain  that  it  would  have  been  dis- 
covered. 

FUTURE  PLANS. 

Taking  all  of  the  work  which  has  been  done  in  Texas 
into  consideration,  three  facts  are  of  outstanding  importance. 
The  first  is  that  the  quarantine  and  restrictive  measures  ap- 
pear to  prevent  the  spread  of  the  pest,  the  second  that  the 
clean-up  measures  adopted  greatly  reduce  the  infestation, 
and  the  third  that  the  clean-up  measures  and  a  noncotton 
zone  of  one  year  combined  are  not  sufficient  to  stamp  out 
the  pest. 

It  is  proposed,  therefore,  to  continue  the  work  along  the 
original  lines  indicated  in  this  paper  and  to  recommend  to 
the  State  authorities  that  in  every  case  a  noncotton  zone 
should  be  maintained  for  a  period  of  not  less  than  two  years. 

For  several  reasons  the  present  work  of  cleaning  the  fields 
will  undoubtedly  be  much  more  effective  tlian  the  earlier 
work  of  the  same  kind.  For  one  thing  the  infestation  has 
been  discovered  earlier  and  is  lighter  than  before.  More- 
over the  amount  of  cotton  produced  per  plant  during  1919 
has  been  a  great  deal  less  than  in  1917.  This  gives  a  much 
smaller  volume  of  possibly  infested  material  to  fall  to  the 
ground  and  pass  beyond  recovery.  Another  important  con- 
sideration is  that  the  wet  season  of  1919  has  caused  an  abun- 
dant growth  of  grass  and  weeds  in  fields  throughout  the 
infested  territory.  This  will  make  it  possible  to  burn  over 
the  fields  much  more  effectively  than  was  possible  in  1917. 

The  stamping  out  of  the  pink  bollworm  in  the  United 
States  is  an  undertaking  of  great  magnitude.  The  terri- 
torj-  in  which  measures  must  apply  aggregates  over  22,000 
square  miles.  The  unusual  longevity  of  the  larva  is  an 
important  obstacle,  and  there  are  naturally  many  legal  and 
administrative  difficulties.  Nevertheless,  the  general  situa- 
tion is  rather  encouraging  and  there  still  seems  to  be  a  pos- 
sibility that  the  plan  of  oi)eration  which  is  being  followed 
may  prevent  the  establishment  of  an  exceedingly  destrutdive 
pest  in  this  country. 
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By   Davu>  Habkell,  Live-Stock  Commissioner,  and  H.  P.  Moroaiv, 
Assistant  in  ilarketmff  Live  Stock  and  Meats,  Bureau  of  Markets. 

THE  rapid  development  of  the  purebred  live-stock  in- 
dustry ia  the  United  States  has  produced  a  surplus  of 
registered  animals  well  adapted  to  the  use  of  South  Ameri- 
can breeders.  As  most  of  our  animals  are  raised  under 
climatic  coiditions  closely  resembling  those  found  in  South 
American  countries,  and  as  60  to  90  per  cent  of  the  total  in- 
dustry of  the  east  coast  countries  of  South  America  is  di- 
rectly connected  with  live  stock  and  animal  products,  the 
position  the  United  States  is  prepared  to  assume  in  the  re- 
sulting trade  in  purebred  live  stock  is  obviously  of  great 
interest  to  breeders  in  this  country. 

The  Bureau  of  Markets  has  attempted  to  ascertain  to 
what  extent  a  foreign  market  is  availaMe  for  purebred  live 
stock  originating  in  the  United  States,  and  for  this  purpose 
the  authors  have  made  a  personal  investigation  during  the 
present  fiscal  year  covering  conditions  in  Brazil,  Paraguay, 
Uruguay,  Argentina  and  Chile. 

Certain  obstacles  are  to  be  overcome  before  satisfactory 
relations  will  be  established,  but  first-hand  observations 
would  lead  to  the  conclusion  that  they  are  not  as  difficult  as 
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they  seem.  Many  of  them  are  the  drawbacks  which  must  be 
overcome  when  undertaking  export  business  for  the  first 
time  with  any  country. 

It  is  to  be  expected  that  all  animals  which  enter  the  east 
coast  countries  will  contract  foot-and-mouth  disease  before 
the  expiration  of  the  30-day  quarantine  period.  In  normal 
years  this  is  looked  upon  as  a  10-day  illness  with  light  mor- 
tality. The  fact  that  1919  has  been  a  year  of  uniisual  loss 
has  stimulated  study  of  this  disease.  Methods  of  isolation 
and  quarantine  as  practiced  in  the  United  States  are  of  no 
avail. 

The  cattle  tick  is  found  in  all  countries  of  the  East  Coast, 
and,  with  the  exception  of  the  lower  part  of  Uruguay  and 
Argentina,  all  stock  imported  into  these  countries  will  have 
to  combat  tick  fever.  There  is  a  growing  interest  in  eradi- 
cation and  control  methods,  especially  on  the  ranches  where 
improved  stock  is  raised,  but  the  prevalence  of  the  tick  is 
a  serious  matter. 

The  present  lack  of  direct  business  connections  is  un- 
fortunate. Permanent  trade  is  best  developed  by  means  of 
connections  with  firms  well  known  in  the  country  of  import 
or  through  permanent  colonists  from  the  country  of  ex- 
port. The  fact  that  so  few  North  Americans  as  compared 
with  Europeans  are  now  engaged  in  the  live-stock  business 
in  these  countries  is  a  serious  handicap.  All  of  these  ob- 
stacles, however,  can  be  overcome  by  good  business  methods. 

The  leading  South  American  live-stock  ^ows  will  be  of 
great  assistance  as  an  advertising  medium.  Live  stock  bred 
in  the  United  States  may  be  exhibited  there  and  will  be 
viewed  by  large  numbers  of  breeders  who  are  prepared  to 
purchase  high-class  stock  either  through  the  auction  ring 
(the  favorite  method  in  South  America)  or  through  private 
treaty.  The  attitude  of  the  breeders  is  open-minded,  and 
purebred  stock  exhibited  by  our  exporters  will  receive  the 
attention  it  merits. 

A  desirable  method  of  procedure,  especially  in  Argentina 
and  Uruguay,  is  through  consignments  to  local  auction  com- 
panies of  established  reputation.  If  the  early  shipments  are 
of  a  high  character,  demand  can  be  developed,  volume  of 
business  secured,  and  an  opening  made  toward  direct  ship- 
ment later. 
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Advertising  should  be  very  carefully  prepared,  both  as  to 
subject  matter  and  as  to  translation.  A  campaign  making 
extravagant  claims  which  can  not  be  fulfilled  except  under 
the  most  favorable  circumstances  would  do  more  harm  to 
the  entire  iive-stock  trade  with  the  United  States  than  could 
be  offset  by  several  successful  importations. 

Careful  study  should  be  made  of  the  conditions  in  .the 
several  countries  offering  the  greatest  opportunities.  Very 
general  considerations  are  given  here,  and  further  informa- 
tion is  available  upon  request  addressed  to  the  Bureau  of 
Markets  at  Washington.  The  breeders  of  the  United  States 
are  generally  adaptable  in  their  business  methods,  and  this 
fact  should  be  in  their  favor.  Once  the  conditions  are 
thoroughly  understood,  effort  should  be  made  to  meet  the 
requirements,  every  allowance  being  made  for  difference  in 
language  and  custom  and  consequent  chance  for  misunder- 
standing. A  shipment  of  high-class  stock  selected  especially 
to  meet  the  specific  needs  of  the  importer,  coupled  with 
unusual  care  in  methods  in  order  to  prevent  disappointment, 
should  pave  the  way  for  a  successful  future  business.  Co- 
operation between  cattle,  sheep  and  swine  breeders  may  be 
made  effective  Ib  conducting  adequate  advertising  cam- 
paigns, in  securing  satisfactory  shipping  conditions  and  in 
developing  volume  of  trade. 

It  is  essential  also  that  South  American  buyers  be  en- 
couraged and  assisted  by  every  practicable  and  consistent 
means  to  make  their  own  selections  of  stock  in  the  United 
States.  A  substantial  beginning  in  this  direction  already 
has  been  made  through  our  own  shows  and  record  associa- 
tions, as  well  as  by  the  Department  of  Agriculture,  and 
present  prospects  are  highly  favorable  for  the  future  de- 
velopment of  this  class  of  business. 
BRAZIL. 

Brazil  is  of  about  the  same  area  as  the  United  States  and 
in  part  has  a  climate  well  adapted  to  stock  raising.  The 
Government  has  recently  taken  st«ps  to  lend  encourage- 
ment and  aid  to  breeders  desiring  to  import  purebred  live 
stock,  and  improvement  on  a  national  scale  has  begun.  One 
decree  provides  for  the  reimbursement  to  shippers  of  the 
freight  from  the  port  of  debarkation  to  the  destination. 
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Another  law  provides  for  advancing  one-half  of  the  pur- 
chase price  to  bona  fide  stock  raisexs  who  order  through  the 
Government  at  a  stated  time  each  year.  Several  model 
stock  farms  have  heen  established  throughout  the  country 
where  practical  suggestions  are  given,  improved  practices 
are  demonstrated  and  purebred  live  stock  is  offered  to 
purchasers  in  limited  numbers.  These  governmental  aids 
have  given  great  stimulus  to  the  industry. 

The  large  packing  companies  of  the  United  States  main- 
tain development  departments  through  which  importations 
are  made  and  advice  and  informaticm  are  given  to  interested 
breeders.  The  close 'of  the  war  caused  a  decrease  in  the 
demand  for  meat  which  has  made  possible  a  greater  dis- 
crimination in  price  between  unimproved  and  well-bred  stock 
and  which  is  expected  to  provide  an  additional  impetus  to 
the  improvement  of  the  live  stock  of  Brazil.  The  necessity 
for  introducing  new  blood  and  employing  better  methods  of 
handling  is  already  apparent  to  a  relatively  large  number  of 
the  breeders,  and  those  who  supply  the  best  information  and 
make  the  process  of  importing  most  attractive  to  buyers 
will  have  the  greatest  success  in  supplying  Brazil  with 
purebred  live  stock. 

The  largest  undertaking  In  the  importation  of  purebred 
stock  has  been  carried  on  by  one  of  the  domestic  land  and 
packing  companies.  Several  hundred  cattle  and  hogs  h8,ve 
been  imported  in  an  attempt  to  raise  purebred  stock  on  a 
commercial  scale.  A  large  amount  of  experimental  work  re- 
lating to  breeds  and  methods  of  handling  has  been  done  by 
this  company.  The  agricultural  school  in  connection  with 
the  mission  at  Lavras,  in  the  State  of  Minas  Geraes,  also  has 
been  breeding  cattle  and  hogs,  as  well  as  studying  the  best 
means  of  improving  the  general  condition  of  the  live-stock 
industry  in  Brazil.  The  results  of  these  activities  indicate 
that  purebred  live  stock  from  the  United  States  will  be  ef- 
fective in  the  improvement  of  the  live  stock  of  Brazil. 

Attempts  of  breeders  of  the  United  States  to  develop  a 
trade  with  Brazil  will  probably  be  met  with  an  open  mind. 
Generally  speaking,  Brazil  is  not  in  a  position  to  receive  our 
show  winners  nor  the  highest-bred  animals,  but  rather,  well- 
bred  animals  of  the  best  type  raised  under  pasture  condi- 
tions. Similarly,  the  highest  prices  can  not  be  expected  im- 
mediately,   The  principal  demand  is  for  result-producing 
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Scenes  in  Brazil  aud  Argentina. 

Above ;  Parade  of  prli?  RlDDrrn  at  thi 
BltlOD.     ThiB  eipoltloQ  1b  the  ranlilDg  II 

Middle:  Elatr-blaod  Hereford  cow  with  tbree  fourlliB  blood  calf.  BrBill.  One 
of  the  IntereBtinR  features  1B  the  marklDg  of  the  wliite  face.  This  cow  ia  a 
dun  coior  with  the  eiceptlon  of  tbe  face  sod  underline,  wblle  the  calf  la  a 
topical  Hereford  red. 

Below  :  Native  steers  on  tattenlnK  paalures  of  eatlnEuelra  snee  in  Barrelos 
district,  Brazil.  Nola  evidence  o(  irbu  blood  In  tbe  shouLder  development  and 
tbe  light  ioio.  Theae  ateers  were  slaughtered  In  the  week  following  the  taking 
of  thia  picture. 
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breeding  stock  at  prices  ranging  from  about  $250  to  $1^50 
for  cattle,  and  $150  to  $500  for  hogs.  At  first  thought  breed- 
ers may  feel  that  these  prices  will  not  permit  a  profit;  but 
a  demand  for  more  highly  bred  stock  at  advanced  prices 
should  be  a  natural  result  of  the  success  of  first  importations 
and  the  improvement  discernible  from  the  use  of  these 
animals. 

PARAGUAY. 

Paraguay  is  one  of  the  least-developed  countries  of  South 
America  as  regards  the  live-stock  industry.  Although  the 
climate  is  only  fairly  favorable  to  stock  raising,  one  of  (^e 
chief  reasons  why  development  has  been  slight  is  the  fact 
that  practically  all  of  the  domestic  live  stock  has  been  as- 
similated by  local  consumption  so  that  there  has  been  little 
outaide  trade  in  live  stock,  meat  and  animal  products. 
With  the  establishment  of  two  meat-canning  abattoirs  at 
the  beginning  of  the  war,  however,  a  new  interest  appeared 
in  live-stock  breeding.  The  demand,  which  exceeded  the 
supply,  caused  a  great  inflation  in  prices,  and  those  who  had 
large  establishments  realized  substantial  profits. 

The  native  stock  of  Paraguay  is  the  result  of  original  im- 
portations from  Spain,  Portugal  and  Peru  which  have  been 
allowed  to  breed  rather  indiscriminately  and  without  much 
attempt  at  constructive  work.  Little  incentive  to  excel  in  a 
given  industry  or  enterprise  is  offered  the  people,  and  it  is 
evident  that  much  will  be  required  in  the  way  of  develop- 
ment from  any  country'  wishing  to  open  a  trade  in  purebred 
live  stock  with  Paraguay.  As  Argentina  controls  most  of 
the  shipping  on  the  rivers  and  furnishes  the  most  feasible 
entrance  into  Paraguay,  Argentina  is  in  the  best  position 
to  promote  this  business;  consequently  there  is  little,  if  any, 
opportunity  for  the  United  States  to  develop  an  extensive 
live-stock  trade  in  Paraguay  in  the  near  future. 

URUGUAY. 

Notwithstanding  the  fact  that  TTruguay  is  one  of  the 
smaller  Republics,  the  live-stock  business  in  general  has 
attained  a  very  high  degree  of  development.  Tlie  improTO- 
ment  of  the  stock  of  Argentina  and  an  increasing  trade 
with  Brazil  furnish  a  stimulus  for  the  industry  in  this 
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country  and,  as  a  result,  rapid  strides  are  being  made- 
Breeders  are  attacking  the  pest  and  disease  problems  and 
there  are  indications  that  more  concerted  action  will  be 
taken  soon. 

Yearly  live-stock  exhibitions  are  held  in  various  sections 
of  the  country,  the  shows  at  Montevideo  and  Salto  being 
the  most  important.  At  these  expositions  the  prestige  of 
the  prize  winners  and  the  blood  lines  they  represent  is  among 
the  most  important  and  interesting  features.  The  differ- 
ence in  price  received  at  auction  between  a  prize  winner 
and  an  animal  outside  the  awards  in  some  cases  means  a 
difference  of  fully  50  per  cent,  so  that  competition  is  de- 
cidedly keen.  Another  interesting  feature  of  the  shows, 
particularly  at  Salto  and  the  others  outside  of  Montevideo, 
is  the  practice  of  sending  large  numbers  of  breeding  animals 
for  the  purpose  of  sale.  At  the  Salto  show  in  1919  there 
were  about  5,000  head  of  "camp  stock";  that  is,  grades 
entirely  pasture-raised.  These  were  sold  at  auction  in  lots 
of  from  5  to  200.  The  breeders  often  buy  up  large  numbers 
of  females  and  perhaps  one  of  the  prize-winning  bulls  with 
which  to  restock.  The  interest  in  these  sales  is  very  marked, 
and  stockmen  who  have  reputations  as  successful  breeders 
receive  large  prices  for  their  surplus  stock.  The  average 
bidding  for  this  camp  stock  at  Salto  this  year  (1919)  was 

.  from  $140  to  $250  for  females  and  $150  to  $500  for  bulls. 
The  purebreds  are  also  sold  at  this  time,  and,  as  in  the 
United  States,  there  is  a  very  wide  variation  in  prices. 
Several  prize  winners  sold  as  high  as  15,000  to  20,000  pesos 
($15,400  to  $20,800,  United  States  gold). 

The  exhibits  of  pen  lots  of  sheep  are  of  special  interest, 
and  often  the  10  shown  are  the  choice  of  50  sent  in  for  sale 
at  the  auction.  Throughout  the  period  of  the  show,  tlie  vari- 
ous breeders  are  attempting  to  fill  their  needs  for  the  en- 
suing year,  so  that  interest  is  easily  inaintained  until  all  the 
stock  is  sold. 
The  swine  industry  is  not  so  well  established  at  the  shows, 

.  although  it  is  growing  rapidly.  The  increase  in  general  ag- 
riculture is  coincident  with  a  greater  attention  given  to  the 
breeding  of  hogs,  so  that  the  industry  in  Uruguay  is  rapidly 
growing  away  from  the  purely  local  consumption  basis. 
There  is  reason  to  believe  that  this  growing  interest  can  be 
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centered  upon  the  rapidly  maturing  hogs  from  the  United 
States.  At  present,  the  most  widely  known  breeds  are  the 
Berkshire  and  Yorkshire,  although  a  few  Poland  Chinas 
may  be  found.  The  general  conditions  under  which  hogs 
are  raised  indicate  that  the  corn-belt  hog  would  be  a  success 
in  Uruguay. 

More  attention  is  being  given  to  dairy  stock  at  present 
than  has  been  the  case  in  past  years.  The  Guernsey,  Hol- 
stftin  and  Jersey  are  represented,  although  the  necessity  of 
.  importing  and  producing  superior  individuals  has  not  been 
apparent  to  the  breeder  until  recently.  The  practice  of 
handling  the  stock  entirely  in  pastures  is  similar  to  that  in 
the  ranching  sections  of  the  United  States  and  is  favored 
by  a  10  to  12  months*  grazing  period.  Because  of  this  simi- 
larity of  certain  conditions,  breeders  should  welcome  efforts 
to  introduce  purebred  live  stock  from  the  United  States. 
The  fact  that  these  breeders  are  able  to  use  the  best  of  the 
stock  raised  in  tiie  United  States  and  to  pay  adequate 
prices  should  make  the  development  of  this  market  attrac- 
tive to  American  breeders  who  seek  a  foreign  outlet  for  their 
stock. 

The  best-known  breeds  of  stock,  approximately  in  the 
order  of  their  popularity  fts  shown  by  imports,  are  Here- 
ford, Shorthorn,  Devon  and  Aberdeen  Angus  cattle; 
Merino,  Lincoln,  Romney  Marsh  and  Hampshire  sheep; 
and  Berkshire,  Yorkshire,  Poland  China  and  Duroc  Jersey 
hogs. 

There  is  a  growing  tendency  on  the  part  of  breeders  to 
visit  the  country  of  export  for  the  purpose  of  purchasing 
breeding  stock,  but  the  greatest  opportunity  to  develop  any 
volume  of  business  will  be  through  con^gnments  from 
breeders  in  the  United  States  and  through  orders  from 
Uruguayan  buyers  who  Jiave  been  well  satisGed  with  former 
shipments.  The  animals  which  will  receive  the  most  favor- 
able reception  will  be  the  best  of  the  purebreds  of  good  blood 
lines,  preferably  pasture-raised.  The  stock  at  the  live-stock 
shows  in  1919  were  not  highly  fitted,  but  rather  in  good  ' 
breeding  condition.  The  primary  interest  in  the  minds  of  the 
breeders  of  Uruguay  is  the  usefulness  of  the  animal  in  ques- 
tion, and  stock  sent  to  this  country  should  not  be  overdone 
in  the  matter  of  condition. 
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ARGENTINA. 

Shorthorns,  high  prices,  and  the  English  trade  are,  to  the 
■well-versed  live-stock  breeder,  terms  nlniost  synonymous 
with  the  name  Argentina.  More  information  is  availahle 
concerning  the  live-stock  business  of  this  country  than  of 
any  of  the  other  South  American  Kepublics.  If  the  United 
States  wishes  to  enter  into  an  export  business  with  Argen- 
tina, it  is  obvious  that  it  will  involve  the  exportation  of  the 
beet  class  of  live  stock  produced  in  the  United  States.  For 
several  years  England  has  sold  many  of  the  prize  winners  of 
die  Royal  and  other  live-stock  expositions  to  the  Argentine 
trade,  which  accounts  in  many  cases  for  the  high  price 
averages  obtained. 

The  agricultural  and  live-stock  interests  of  Argentina  are 
fostered  by  the  Sociedad  Rural  de  Ai^entina  (Argentine 
Rural  Society),  under  whose  direction  the  annual  live-stock 
show  at  Palermo  is  held.  This  exposition  is  rated  as  one  of 
the  greatest  live-stock  expositions  in  the  world  and  shows 
the  largest  number  of  well-bred  Shorthorns  of  good  type. 
The  exposition  in  1919  was  considered  one  of  the  finest  jet 
held,  despite  the  fact  that  foot-and-mouth  disease  caused  the 
highest  mortality  experienced  in  several  years.  The  out- 
break, which  came  at  calving  time,  was  so  destructive  that 
the  Government  is  at  this  time  (fall  of  1919)  considering 
le^slation  to  control  the  slaughter  of  female  stock.  It  is 
customary  to  hold  auction  sales  after  the  close  of  the  show, 
when  most  of  the  exhibited  stock  is  sold.  At  the  1919  sales 
6,686,970  Argehtine  pesos  were  paid  for  animals,  as  follows: 

Baleg  iif  animalK  at  19t9  Hrr-nlork  nhnir  at  PnJertno,  Aryentina. 


AtMrdacn  Angus. .. 
West  Hlgblmd. . . . 
Dairy  stock 


412,10] 

saoo 

78,500 
398,500 

180,160 

as 


'AtESDtlne  peso  Ogand  *t  tO-M  Uolted  StaMs  gold. 
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The  champion  Shorthorn  was  sold  at  the  record  price  of 
100,000  Argentine  pesos,  or  about  $44,000  United  States 
gold.  The  champion  Hereford  sold  for  $8,800  United  States 
gold,  the  champion  Aberdeen  Angus  for  $6,820,  the  cham- 
pion sheep  for  $8,564  United  States  gold,  and  the  champion 


PirBt-Cross  Heifer  and  Group  of  Purebred  Bulls. 

AboTe :  BiUfbred  SborthorD-uative  heifer.     Compare  evident  ImproTement  of 

flrat  cross  wltb  other  gtock  Id  backgrouDil.     Note  bead  of  cow  at  rlEht  at 

Below :  rurebred  Sborthorn  bulls  bred  aad  raised  in  Braill.  Note  solid 
color,  aa  important  requirement  tor  animals  lor  Brailllaa  trade. 

boar  for  $2,000.  A  high  degree  of  interest  was  evident  and 
the  large  attendance  at  the  exhibits  proved  the  popularity 
of  the  industry. 

Entries  in  the  dairy-cattle  division  were  not  numerous, 
although  a  number  of  fine  individuals  were  shown  and  there 
was  a  noteworthy  interest  among  the  people  in  the  exhibits 
both  of  stock  and  of  dairying  machinery. 
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The  exhibits  of  sheep  evoked  a  large  amount  of  interest 
among  the  breeders,  and  the  champion  animals  were  ap- 
plauded with  as  much  enthusiasm  as  were  the  prize  cattle. 
The  high  prices  received  for  the  best  stock  indicate  that 
improvement  is  steadily  progressing  in  sheep  as  well  as  in 
cattle.  Large  numbers  of  improved  Lincolns,  Romney 
Marshes,  Merinos,  and  Bambouillets  were  exhibited. 

The  exhibit  of  swine  was  similar  to  Uiat  of  previous  years, 
with  Berkshires,  Yorkshires,  Duroc  Jerseys  and  Poland 
Chinas  among  the  entries.  Special  attention  is  b^g  di- 
rected toward  the  increased  production  of  swine  in  Argen- 
tina, and  in  1919  the  interest  in  these  animals  was  said  to  be 
more  marked  than  that  manifested  at  any  of  the  recent 
Palermo  expositions.  The  prices  received  at  the  sale  were 
higher  than  ever  before,  and  considerable  attention  was 
aroused  by  the  price  of  $2,200  United  States  gold  paid  for 
the  champion  Berkshire  sow. 

The  horse  classes  are  not  large  at  these  expositions,  al- 
though the  specimens  exhibited  in  1919  were  superior  in 
type  and  quality.  The  champions  of  the  Percheron,  Clydea- 
dale,  Shire  and  Hackney  breeds  were  especially  good  indi- 
viduals, and  the  interest  shown  in  this  section  indicated  that 
there  is  an  increasing  tendency  toward  improvement  in 
horses. 

It  is  evident  that  there  is  in  Argentina  a  demand  for  cer- 
tain breeds  and  classes  of  stock  which  the  United  States  is 
well  prepared  to  meet.  Competition  for  this  business,  how- 
ever, will  be  very  keen,  and  the  natural  preferences  formed 
by  many  years  of  dealing  with  other  sources  of  supply  will 
have  to  be  overcome  by  the  superior  value  of  the  stock  of- 
fered and  by  the  results  produced.  Only  the  finest  cattle 
of  our  types  will  sell  to  advantage  in  Argentina.  The 
Argentine  buyer  also  is  ^ving  more  and  more  attention  to 
the  pedigree  of  the  animals  he  uses  in  his  herd,  and  a  study 
of  these  specific  requirements  will  be  necessary  if  success  is 
to  be  attained  in  the  development  of  trade  relations. 

Although  the  greatest  interest  thus  far  has  been  in  Short- 
horns, there  is  a  growing  demand  for  other  breeds.  The 
champion  Hereford  and  Aberdeen  Angus  at  the  Palermo  ex- 
position were  very  high-class  animals.  The  superior  type 
of  the  animals  of  the  breeds  most  in  favor  in  the  United 
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SUtee  should  meet  with  equal  favor  among  breeders  of  Ar- 
^fentina  whose  methods  of  handling  cattle  closely  resemble 
those  of  the  United  States. 

It  is  important  that  breeders  who  are  considecing  a  trade 
with  Argentina  should  make  an  effort  to  establish  direct 
connections  with  companies  which  are  prepared  to  handle 
our  purebred  stock.  There  are  several  established  auction 
companies  at  Buenos  Aires,  where  practically  all  of  the  sales 
of  imported  stock  are  held.  Although  many  of  these  com- 
panies have  direct  connections  with  exporting  firms  in  other 
countries,  several  successful  organizations  engage  only  in 
a  commission  business,  whereby  they  are  prepared  to  sell  all 
kinds  and  classes  of  breeding  stock,  both  local  and  im- 
ported. Although  direct  connections  are  especially  desir- 
able for  the  permanent  trade,  it  may  be  desirable  in  some 
cases  to  make  first  importations  through  these  commission 
companies. 

The  success  of  breeders  of  the  United  States  in  the  Ar- 
gentine market,  as  in  the  other  countries,  will  depend  to  a 
large  degree  upon  the  quality  of  the  first  shipments. 
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By  J.  M.  Mehl, 
Invttligator  in  Cooperative  Organization,  Bureau  of  itartcU. 

THE  success  of  certain  largo  chain  stores  and  sinul&r 
organizations  is  a  result  partly  of  their  ability  to  combine 
many  small  purchases  into  a  single  body  of  large  volume. 
They  are  able  to  buy  in  lai^e  quantities  articles  of  merchan- 
dise which  the  average  dealer  or  single-store  organization 
must  buy  in  small  quantities  at  higher  prices.  Concentra- 
tion of  buying  power  may  enable  an  organization  of  this 
kind  to  take  the  entire  output  of  a  manufacturer,  thus 
eliminating  the  manufacturer's  selling  expense  and  effecting  a 
reduction  in  cost.  With  these  organizations  such  purchase 
power  is  a  thing  to  be  created  or  developed,  usually  by 
competitive  stru^le. 

Every  agricultural  community  has  an  already  existing 
purchase  power  which  when  brought  under  control  may 
secure  to  the  community  the  same  benefits  and  savings  which 
the  lai^e  commercial  organizations  derive  from  their  con- 
centration of  buying  power.  It  only  needs  to  be  organized. 
Instead  of  being  divided  into  a  number  of  small  streams, 
each  running  its  separate  course  and  contributing  to  the 
support  of  a  number  of  weak  and  inefficient  agencies,  it  may 
be  organized  and  directed  into  a  single  channel  and  thereby 
develop  a  considerable  power  for  saving.  This  does  not 
mean  necessarily  that  middlemen  will  be  eliminated,  although 
the  effect  may  and  should  be  to  discontinue  inefficient 
agencies.    Agencies  which  facilitate  distribution  will  always 
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be  required,  and  the  coDcentration  of  a  commumty's  iteeds 
will  serve  to  strengthen  such  agencies  as  are  actually  needed. 
Much  useless  argument  oa  the  question  of  eliminating 
middlemen  will  be  avoided  if  discussion  is  limited  to  a 
consideration  of  their  proper  functions.  A  reduction  in 
number  or  a  change  of  character  is  frequently  confused  with 
the  elimination  of  functions.  Certain  middleman  functions 
are  the  result  of  growth  and  development  and  may  be 
necessary.  Ownership,  or  control,  of  middleman  facilities, 
however,  is  a  question  of  expediency  and  certainly  may 
not  be  denied  to  that  industry  or  class  of  persons  who  are  to 
be  benefited. 

POSSIBILITIES  AND  LIMITATIONS  OF  COOPERATIVE 
PURCHASING. 

ELIMINATION    OF    TmNECESSART   SERVICE. 

Various  forms  of  cooperative  activity  are  found  in  the 
United  States,  a  considerable  number  of  which  are  organized 
for  the  cooperative  pxvchase  of  farm  supplies.  Feeds,  fer- 
tilizers, spraying  material,  containers,  and  certain  kinds  of 
farm  machinery  are  among  the  items  most  frequently  pur- 
chased cooperatively.  The  largest  savings  are  possible  on 
this  class  of  supplies  because  much  of  the  service  ordinarily 
required  of  dealers  can  be  dispensed  with.  It  would  not 
always  be  necessary  for  latge  stocks  of  this  class  of  mer- 
chandise to  be  carried  by  local  dealers  in  anticipation  of 
farmers'  needs,  if  the  farmers  would  get  t<^ether  and  estimate 
their  requirements  in  advance.  The  warehousing  of  merchan- 
dise involves  expense  and  also  encoiu'agea  a  credit  business 
which  entails  further  cost.  Much  saving  could  be  effected  if 
fanners  would  reheve  local  merchauta  of  burdensome  credits 
and  useless  warehousing  and  sales  expeiLse.  But  farmers 
acting  individually  usually  will  not  seek  to  reduce  cost  in 
this  way.  Indeed,  t^e  average  dealer  hesitates  to  offer  any 
special  inducements  to  individual  cash  purchasers  and 
persons  who  are  in  a  position  to  do  their  own  warehousing 
and  financing,  because  of  the  dissatisfaction  which  it  tends 
to  create  among  his  less  progressive  patrons.  It  is  difficult 
for  a  merchant  to  maintain  successfully  one  scale  of  prices 
for  one  class  of  customers  and  another  for  a  different  class. 
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It  BeemB  noceeaary,  therefore,  for  those  farmers  who  are  in  a 
position  to  dispense  with  certain  kinds  of  service  first  to 
form  an  organization  of  some  kind  through  which  they  may 
voice  their  common  desires.  Having  oi^anized,  it  will  not 
be  difficult  to  secure  the  kind  and  amount  of  service  required, 
and  if  the  prices  of  local  dealers  then  are  reasonable  with 
reference  to  the  service  which  they  are  cailed  upon  to  per- 
form, the  organization  may  wisely  continue  to  patronize 
such  dealers.  If,  on  the  other  hand,  local  dealers  assimie 
an  antagonistic  attitude  and  refuse  to  recognize  that  the 
organization  is  entitled  to  a  price  reduction  in  proportion  to 
its  concentrated  volume  of  business  and  lessened  amount 
of  service  required,  the  organization  is  in  a  position  to  deal 
directly  with  wholesalers,  jobbers,  or  manufacturers.  No 
comparison  of  prices  on  any  commodity  is  fair  to  the  local 
dealer  which  does  not  take  into  consideration  the  service 
which  is  required  in  its  handling,  and  the  efforts  of  a  coopera- 
tive organization  first  should  be  directed  toward  determining 
just  how  much  service  can  be  dispensed  with  and  how  much 
speculative  and  merchandising  risk  can  be  assumed  by  the 
members  themselves, 

The  oi^anization  which  can  do  the  most  effective  work  is 
the  one  which  can  eliminate  all  imnecessary  service.  Persons 
who  prefer  to  buy  goods  in  small  quantities,  who  require 
the  local  merchants  to  carry  large  stocks  to  supply  their 
varying  needs,  and  who  demand  the  extension  of  long-time 
credit  must  expect  to  pay  for  such  service.  Unfortunately, 
many  persons  who  do  not  require  the  extra  service  and  do 
not  benefit  by  it  are  compelled  also  to  contribute  to  its  sup- 
port. The  effect  is  to  place  a  premium  upon  slovenly  and 
uneconomic  practices.  A  cooperative  organization  has  done 
much  if  it  has  merely  furnished  the  opportunity  for  thrift 
to  those  who  would  be  thrifty. 

STANDABDIZING  PTJRCHA8B8. 

The  greater  the  number  of  kinds  and  brands  of  supplies 
used  for  tiie  same  general  purpose  in  a  community,  the  leas 
will  be  the  volume  of  sales  of  any  one  kind  or  variety. 
Conversely,  if  a  large  number  of  persons  using  many  dif- 
ferent brands  of  the  same  kind  of  suppUes  can  determine 
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upon  one  or  two,  the  Tolume  of  business  in  those  brands  will 
thereby  be  increased  and  a  greater  purchase  power  can  be 
brought  to  bear  in  bargaining  for  them  with  deaJers  or  manu- 
facturers. In  the  average  community,  a  wide  variety  of 
brands  and  kinds  of  supplies  are  used  for  the  same  pm-pose. 
Differences  of  opinion  exist  as  to  the  merits  of  some  kinds 
compared  with  others,  but  usually  one  or  two  kinds  may  be 
found  which  are  in  general  use  and  will  prove  quite  as  satis- 
factory to  the  community  as  the  wider  variety  of  supplies. 
A  cooperative  organization  furnishes  a  convenient  medium 
through  which  to  determine  by  systematic  study  and  ob- 
■servation  the  kind  of  supplies  or  machinery  which  is  best 
suited  for  the  needs  of  a  conunxmity.  In  the  case  of  feeds, 
fertilizer,  and  spraying  materials,  the  organization  will  be 
able  to  secure  chemical  analyses  and  expert  opinions  the  cost 
of  which  would  be  too  great  for  the  members  to  assume 
nngly.    These  means  assive  the  receiving  of  high-grade  goods. 

SCOPE   OF   ACTITITT. 

A  cooperative  purchasing  association  will  function  best 
when  its  activities  are  centred  in  the  handling  of  a  limited 
variety  of  such  supplies  as  are  staple  and  of  general  utility 
in  the  community.  The  service  which  it  performs  should  be 
of  a  highly  specialized  order,  and  for  this  reason  it  should 
avoid  as  far  as  possible  handling  miscellaneous  merchandise 
or  shelf  goods.  Except  in  rare  instances  it  will  not  be 
advisable  to  deal  in  any  commodity  which  is  not  bought 
in  carload  lots  and  distributed  from  the  car  door.  Contrary 
to  the  fear  sometimes  expressed  by  local  merchants,  it  is  a 
far  cry  from  the  simple  cooperative  purchasing  asaociation 
to  the  cooperative  store.  It  is  true  that  cooperative  stores 
have  foUowed  the  organization  of  purchasing  associations 
in  some  instances,  but  usually  they  hare  followed  as  a  result 
of  antagonism  on  the  part  of  merchants  rather  than  as  a  con- 
sequence of  the  purchasing  association.  Cooperative  stores 
require  an  entirely  different  form  of  oi^anization  arid  method 
of  conduct,  and  when  a  cooperative  purchasing  association 
takes  on  the  activities  of  a  store  many  of  the  wasteful  prac- 
tices which  the  purchasing  association  was  intended  to  elim- 
inate frequently  result. 
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A  cooperatiTe  oi^;anizatioii  should  strive  to  be  different 
from  a  privately  owned  enterprise.  Its  conduct  of  business 
should  be  of  a  kind  and  chu'acter  which  make  impossible 
the  comparison  of  it  with  any  noncooperative  business. 
Every  phase  of  its  operation  which  can  be  compared  with  a 
like  phase  of  the  operation  of  a  private  business  offers  an 
opportunity  for  unfriendly  interests  to  compete  and  dis- 
credit' Its  purpose  should  be  not  so  much  to  ehmiiiate 
the  net  profits  of  dealers  as  to  eUminate  wasteful  practice 
and  unnecessary  service.  When  this  is  fuUy  understood 
and  .made  known  to  the  local  dealers  there  will  be  litUe 
ground  for  objection  on  their  piact.  In  fact,  dealers  who 
are  progressive  and  awake  to  their  opportunity  frequently 
will  welcome  such  an  arrangement,  becaiise  it  relieves  them 
of  much  expense  and  inconvenience  which  brings  them  no 
{H«fit,*but  on  the  other  hand  exposes  them  to  criticism  by 
those  not  understanding  nor  appreciating  the  distinction 

.between  gross  profit  and  net  profit.  An  article  of  merchan- 
dise may  be  handled  upon  what  appears  to  be  a  very  great 

[prpfit  bat  which,  when  the  expense  connected  with  its  stor- 

^I4;e,and  sale  has  been  deducted,  is  in  fact  a  very  nominal 

_.|m>fit. 

FORM  OF  ORGANIZATION. 

INCORPORATED    ASSOCIATIONS. 

'  ■  The  form  of  organization  which  is  adopted  by  a  cooperative 
association  will  have  much  to  do  with  its  success  or  failure. 
Many  persons  look  upon  a  cooperative  purchasing  association 
as  a  rather  simple  undertaking,  which  requires  little  or  no 
detailed  plan  of  operation  and  therefore  no  permanent  form 
of  oirganization. 

Though  relatively  simple  when  compared  with  certain 
types  of  marketing  associations,  a  cooperative  purchasing 
association,  nevertheless,  requires  a  very  firm  iand  specific 
structure.  It  is  not  necessary  that  the  organization  plan 
should  be  elaborate,  but  whatever  form  is  decided  upon, 
whether  the  incorporated  capital  stock  or  nonstock  form,  or 
the  voluntary  association  form,  it  must  be  suitable  to  local 
conditions  and  the  particular  kind  of  activity  which  is  to  be 
conducted. 
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A  greater  Dumber  of  unincorporated  associations  perhaps 
axist  among  cooperative  purchasing  associations  than  among 
any  other  class  of  cooperative  business  organizations.  This 
is  due  in  part  to  the  fact  that  many  persons  associate  an 
incorporated  company  with  the  capital  stock  form  of  oi^ani- 
zation,  which  usually  is  not  advisable  for  a  simple  purchasing 
organization.  Again,  in  a  number  of  States,  it  is  not  posdble 
to  incorporate  business  oiganizations  of  the  nonstock  form. 
In  these  States  it  is  necessary  either  to  form  a  capital  stock 
company  with  the  par  value  of  stock  placed  at  a  nominal 
sum  or  to  operate  as  a  volimtary  association.  No  capital 
stock  is  usually  required  in  simple  purchasing  assodstions. 
In  fact,  it  may  offer  a  temptation  for  improper  use. 

iraiNCORPORATED   BUTINQ    CLUBS. 

Cooperative  associations  should  be  incorporated  whenever 
possible  and  whenever  the  oi^anizatioa  proposes  to  enga^ 
in  any  business  involving  the  credit  or  liability  of  the  mem- 
bers through  the  actions  of  an  ^ent  or  manager.  Sometimes 
the  members  of  a  fanners'  club  or  other  semi-btisiness  and 
social  organization  wish  to  avail  themselves  of  the  advan- 
tage of  collective  buying  without  the  formality  of  incorporat- 
ing by  simply  utihzing  the  existing  organization  machinery. 
In  every  such  case  Uiere  should  be  established  a  method 
of  conduct  which  makes  it  impKjssible  for  any  member  or 
officer  to  constitute  himself  an  agent  for  tlie  purpose  of 
binding  the  body  of  members  except  in  a  very  special  and 
restricted  sense.  The  necessity  for  this  arises  from  tiie  fact 
that  generally,  subject  to  some  exceptions,  an  imincorporated 
association  has  practically  the  same  status  in  law  as  that 
given  to  a  partnership.  In  many  States  the  individual 
members  wiU  be  held  jointly  and  severally  liable  for  the 
acts  of  the  managing  agent.  An  unincorporated  oiganiza- 
tioQ  should  operate,  therefore,  along  lines  which  make  it 
unnecessary  to  clothe  the  agent  or  manager  with  any  but 
the  most  limited  and  restricted  powers.  He  must  be  shorn 
of  every  power  to  bind  members  except  by  special  appoint- 
ment for  a  special  purpose.  He  shoiild  have  absolutely  no 
power  to  pledge  the  personal  credit  of  members.  Moreover, 
the  business  must  be  so  conducted  as  to  make  it  plainly 
evident  to  the  tavding  public  that  he  has  no  such  power. 
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PLAN  OF  OPERATION. 
OAPtTAL  BBQDIBBUBNT8. 

A  clearly  defined  plan  of  operation  should  be  worked  out 
in  detail  and  be  embodied  in  a  formally  adopted  set  of 
by-laws,*  whether  the  association  intends  to  operate  as  an 
incorporated  body  or  merely  as  a  voluntary  association. 

If  warehouses'  or  permanent  buildings  are  deemed  neces- 
sary they  may  be  provided  for  by  the  sale  of  capital  stock 
in  the  case  of  a  capital  stock  form  of  oi^anization,  or  by 
membership  fees  in  the  case  of  nonstock  organizations  or 
voluntary  associations.  In  hut  few  cases  is  it  advisable  to 
provide  a  cash  working  fund  in  this  way.  Each  member 
should  be  required  to  finance  himself  by  advancing  to  the 
association  an  amount  in  cash  or  credit  which  will  cover  the 
amount  of  his  purchases.  Unless  this  is  done,  and  money 
belonging  to  the  association  is  available  for  the  purpose,  it 
wiU  soon  be  found  that  a  credit  business  with  the  members 
has  been  established.  The  worst  feature  of  using  association 
funds  for  the  purchase  of  supplies  lies  in  the  fact  that  mem- 
bers will  grow  careless  in  estimating  their  requirements  and 
when  a  shipment  arrives  may  fail  to  call  for  the  goods  which 
they  have  ordered,  thereby  throwing  a  loss  upon  the  associa- 
tion. 

The  amount  of  capital  necessary  to  finance  buying  opera- 
tions should  be  made  available  by  each  individual  member 
in  proportion  to  the  use  of  capital  required  by  his  needs. 
It  is  not  meant  that  each  member  should  provide  a  sum  in 
cash  which  will  be  always  available  and  which  wiU  be  placed 
entirely  beyond  his  control.  There  must  be  provided,  how- 
ever, means  whereby  payment  of  goods  ordered  by  him  can 
be  enforced  legally  and  simply.  Before  any  ordera  are 
collected,  each  member  desiring  to  participate  in  the  buying 
operations  may  make  arrangements  with  his  local  bank  to 
honor  any  orders  signed  by  him  up  to  an  amount  previously 
decided  upon  by  the  association's  board  of  directors  as  being 
adequate  to  cover  his  purchases. 
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When  it  has  been  determined  that  a  certain  member's 
maximum  capital  requirement  at  any  one  time  is,  say,  $100, 
that  member  will  immediately  furnish  the  association's  sec- 
retary with  a  statement  from  the  bank  ceitifying  that  it  will 
honor  and  pay  any  orders  signed  by  the  member,  not  ex- 
ceeding in  the  aggregate  $100,  which  may  be  presented  to  it 
during  a  specified  time.  Arrangemeots  with  the  bank  may  be 
made  either  by  means  of  a  loan,  bearing  interest  only  during 
the  time  actually  in  use,  or  by  having  a  chaise  made  against 
the  member's  checking  account,  aa  for  a  certified  check. 

METHOD   OF   CONDUCT. 

The  required  capital  having  been  provided,  there  must  be 
established  a  convenient  means  for  applying  it  to  the  pur^ 
chase  of  supplies.  For  this  purpose  an  order  form  may  be 
provided  which  will  authorize  the  hank  to  apply  the  available 
funds  to  the  payment  of  goods  upon  their  arrival. 

A  simple  and  practical  method  of  applying  funds  to  the 
payment  of  goods  which  are  ordered  would  seem  to  be  an 
order  to  purchase  and  an  order  to  pay  combined  into  one 
instrument  which  is  signed  by  each  member  at  the  time  orders 
are  being  collected.  When  sufficient  orders  are  collected  to 
make  up  a  shipment  they  are  placed  with  the  bank  and 
applied  by  the  bank  in  payment  for  the  shipment  upon  ite 
arrival.  The  responsibility  and  powers  of  the  business  agent 
or  secretary  of  the  association  in  his  relations  with  third 
parties  are  thus  narrowed  and  limited  to  a  point  where  bis 
duties  will  consist  chiefly  in  collecting  and  placing  ordersj 
notifying  the  members  of  the  arrival  of  shipments,  and  effect- 
ing deUvery  thra'eof. 
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llie  following  combination  order  and  payment  form  is 
Bu^ested: 


QqanUty. 

prt». 

.„.„.. 

1 

1 

i 

1 

1 

r  tay  aocampaaflnf  order  No. for  suppUei  on  utrlval  at 

)tioexoeed ^ doUw*. 

(Signed) 


TUi  Ofdar  «nifl«l  uul  paymeiit  giuisntrvd  tUi ilaj  of IB..., 

By ,OMUtr. 

■  PufofBted. 

This  order  fonu  may  be  executed  in  duplicate  or  triplicate, 
except  that  the  order  upon  the  bank  is  signed  on  the  original 
only. 

In  practical  operation  the  plan  here  suggested  will  work 
about  as  follows:  Orders  will  be  assembled  by  the  secretary 
of  tiie  association,  or  by  some  person  appointed  as  purchasii^ 
agent,  at  prices  estimated  siifiicieatly  Ugh  to  cover  all  chaises 
and  handling  coste.  When  a  sufficient  number  of  orders  are 
had  to  make  up  a  quantity  shipment,  the  secretary  or  agent 
proceeds  to  bargain  for  its  purchase.  This  may  be  done  by 
advertising  for  sealed  proposab  or  by  a  canvass  of  firms 
dealing  in  the  supplies  desired.  When  a  satisfactory  pro- 
posal has  been  received  and  accepted,  all  of  the  individual 
orders  are  placed  with  the  bank  selected  to  handle  the  funds 
of  the  association,  and  the  bank  certifies  to  the  firm  or  dealer 


D.qit.zeaOvGoOt^lc 


390       Yearbook  of  the  Department  of  Agricultart,  1919. 

whoae  bid  has  been  accepted  that  the  amount  of  the  whole 
order  is  on  deposit  and  will  be  paid  upon  arrival  of  the  sup- 
plies in  good  order  and  up  to  the  standard.  After  paying  for 
the  shipment  the  balance  of  the  funds  is  placed  by  the  bank 
to  the  credit  of  the  secretary  of  the  association  or  the  person 
designated  as  agent,  who,  when  dehvery  has  been  effected, 
computes  and  deducts  all  handling  chaises  and  his  commis- 
sion or  salary  apportionment,  if  upon  a  salary  basis,  and  then 
refunds  to  the  members  the  difference  between  the  estimated 
cost  and  the  actual  cost  of  the  supplies  bought. 

If  desired  the  order  may  be  executed  in  blanket  form;  that 
is,  no  estimated  prices  need  he  stated.  The  bank  ia  authorized 
to  pay  the  association  agent  the  actual  computed  cost  of  the 
supplies  specified  up  to  and  not  exceeding  a  certain  amount. 
When  the  goods  have  been  deUvered  and  the  actual  cost  has 
been  ascertained,  the  agent  fills  in  the  correct  cost  prices  and 
net  amount  of  order  in  the  check  form,  which  is  then  charged 
to  the  member's  bank  account.  Thus  adjustment  is  effected 
without  the  passing  of  any  actual  money. 

POINTS  TO  REMEMBER. 

The  essential  points  in  the  plan  here  suggested  are; 

(1)  Elimination  of  all  unnecessary  service  and  warehouse 
expense. 

(2)  Standardization  of  purchases. 

(3)  Buying  in  carload  lots  only. 

(4)  Buying  only  staple  suppUes. 

(5)  Utilizing  the  machinery  of  local  dealers  whenever 
possible. 

(6)  Securing  the  members'  signed  orders  in  advance  of 
purchalse. 

(7)  Ordering  no  supplies  for  any  member  unless  the  order 
is  accompanied  by  cash  or  its  payment  is  guaranteed  by  a 
loral  bank. 
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By  Oeoboe  M.  Rouum., 
Chief,  Animal  Husbandry  DivUion,  Bureau  of  Animal  Industry. 

DURING  the  spring,  summer,  and  fall  of  1919  the  north- 
western part  of  the  United  States  suffered  for  the  third 
succeeding  year  from  extremely  dry  weather.  The  rain 
and  irrigation  water  was  not  sufticient  for  the  usual  crop 
growth  in  that  area  or  to  provide  adequate  supplies  of  water 
for  live  stock.  Each  year  had  seen  an  increasing  number  of 
live  stock  shipped  out,  and  the  severity  of  the  drought  in 
1919  caused  stockmen  to  become  alarmed.  Through  their 
representatives  in  Congress  they  appealed  to  the  Depart- 
ment of  Agriculture  for  assistance.  With  the  benefit  of  the 
department's  experience,  gained  through  work  in  Texas  in 
1917  and  1918,  in  moving  live  stock  from  the  drought  area  to 
feed  and  pasture  elsewhere,  Acting  Secretary  Clarence  Ous- 
ley,  in  July,  appointed  the  committee  on  live  stock  drought 
relief  to  take  charge  of  the  coordination  and  administration 
of  the  work.  This  committee  consisted  of  L,  D.  Hall,  Chief 
of  the  Division  of  Live  Stock  and  Meats  of  the  Bureau  of 
Markets;  C.  B.  Smith,  Chief  of  the  Office  of  Extension 
Work,  North  and  West,  of  the  States  Relations  Service,  and 
the  writer  as  chairman. 

Mr.  Oiisley's  instructions  to  this  committee  on  July  10, 
1919,  were  as  follows : 


(1)  Bureau  of  Animal  Induatry  to  direct  movement  ot  cattle,  In 
cooperation  with  Bureau  of  Markets,  particularly  ofHcers  of  that 
bureau  at  central  markets. 
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(2)  Bureau  of  Animal  Indoatiy  to  determine  locatloDs  Into  which 
cattle  may  be  sent  where  grazing  conditions  permit. 

(8)  Bureau  ot  Markets  to  handle  the  shipment  of  feed  into  Mon- 
tana, as  heretofore. 

(4)  Organization:  Bareau  of  Animal  Industry  force  (detalia  being 
given  of  tentative  assignments  from  this  bureau). 

In  transmitting  these  instructions  to  the  three  bureaus  con- 
cerned, Mr.  Ousley  expressed  the  understanding  that  some 
of  the  details  of  the  last  two  paragraphs  might  require 
amendment.  This  was  done  later,  and  these  two  paragraphs 
read  as  follows : 

(3)  Bureau  of  Markets  to  handle  shipment  of  feed  Into  Montana 
In  cooperation  with  Bureau  of  Animal  Industry  and  Stales  Relations 

(4)  Organization  r  Administrative  and  field  forces  of  the  Bureaus 
ot  jyulmal  Industry  and  Markets,  and  the  States  Relations  Service. 

'     ,  THE  DEPARTMENT  ACTS  PROMPTLY. 

The  three  bureaus  represented  on  the  committee  on  live 
stock  drought  relief  were  officially  charged  with  the  admin- 
istration of  this  work.  A  fourth  bureau,  the  Forest  Service, 
although  not  specifically  represented  on  the  committee,  ren- 
dered invaluable  assistance,  first,  by  a  rapid  survey  of  the 
stock  on  the  National  Forests,  and  later  by  giving  advance 
information  of  the  run  to  be  expected  out  of  the  forests  to 
market. 

This  committee  had  full  charge  of  the  work  from  the 
beginning  and  reported  directly  to  the  Secretary  of  Agricul- 
ture. No  funds  were  available  for  the  relief  work  except 
as  regular  appropriations  could  be  drawn  upon.  In  view 
of  the  urgent  character  of  the  emergency,  available  balances 
under  established  projects  were  drawn  upon  in  the  expecta- 
tion that  Congress  would  later  relieve  the  appropriations 
to  the  extent  of  the  amount  actually  spent  over  and  above 
normal  expenses,  not  counting  the  time  of  regular  employees 
detailed  from  their  ui^ual  duties. 

The  department  and  others  had  already  conferred  with 
the  United  States  Kailroad  Administration  for  the  purpose 
of  establishing  emergency  rates  on  feed  into  the  drought 
area  and  on  live  stock  to  be  shipped  out  for  feeding  and 
grazing  and  later  returned.  The  people  of  Montana  had 
shown  commendable  energy  in  attacking  the  problem  and 
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had  sent  a  representative  of  the  Agricultural  Extension 
Division  to  Minnesota  to  determine  the  availability  and  ex- 
tent of  feed  and  grazing  lands  ia  that  State.  This  plea  for 
assistance  was  met  with  a  State-wide  campaign  in  Minne- 


A.  Shlpnient  <tf  Sbeep  Going  ud  Range  In  Lake  Count;,  Minn. 

B.  Trainload  of  4,100  Sheep  Arriving  at  Two  Harbors,  Lake  County, 

Minn.,  from  the  Drought  Area  of  the  Northwest 

sota  to  locate  pasture  land  and  hay.  Within  a  very  short 
time  much  accurate  information  was  available,  and  a  con- 
siderable number  of  sheep  had  already  been  moved  into 
Minnesota  and  adjacent  States. 

PLAN  OP  ORGANIZATION. 

In  order  to  coordinate  and  systematize  plans  for  the  work 

thfl  departmmt,  through  the  committee  on  live  stock  drought 

relief,  called  a  conference  of  interested  persons  to  meet  at 

St.  Paul  on  July  15.     This  conference  was  attended  by  200 
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persons  from  all  sections  of  the  Xorth  and  West,  representing 
every  agency  likely  lo  be  in  a  position  to  as^st  in  the  move- 
ment. 

At  the  close  of  the  conference  the  plans  which  had  been 
worked  out  for  the  organization  were  announced,  and  work 
was  immediately  begun.  An  emergency  office  for  the  East 
was  established  at  the  Union  Stock  Yards,  South  St.  Paul, 
Minn.,  with  headquarters  in  the  local  offices  of  the  Bureau 
of  Markets.  Prompt  measures  were  taken  to  locate  persons 
having  available  grazing  land  and  hay  land  which  could  be 
harvested  by  crews  from  the  West,  as  well  as  supplies  of 
hay  for  sale.  A  field  force  traveled  among  the  feeding  sec- 
tions in  the  adjacent  territory,  determined  as  far  as  possible 
the  best  outlets  for  live  stock  from  the  Northwest,  and  acted 
as  intermediaries  between  the  extension  divisions  of  the  agri- 
cultural colleges  and  the  county  agents  in  the  difiFerent  States 
and  the  market  forces  at  the  stockyards.  An  emergency  office 
to  keep  in  close  touch  with  the  situation  in  the  drought  area 
was  established  at  Billings,  Mont.  This  office  devoted  es- 
pecial attention  to  Montana,  North  Dakota,  South  Dakota, 
and  Wyoming.  Conditions  in  Idaho,  Utah,  and  Colorado 
needing  relief  were  met  mainly  by  the  live-stock  exten^on 
forces  of  those  States. 

Special  letters  were  issued  by  the  South  St.  Paul  office  at 
frequent  intervals  giving  information  concerning  the  ship- 
ments of  cattle  and  sheep  from  the  Northwest  to  market, 
market  quotations,  lists  of  available  pasture  lands,  probable 
demand  for  stock  for  feeding  purposes,  etc  Statements 
of  the  location  and  amount  of  pasture,  hay,  and  feeding 
stuffsavailable  were  sent  tothe  western  office  and  made  public 
in  such  manner  that  no  injustice  was  done  to  any  one  and  no 
untoward  influence  brought  to  bear  on  the  market. 

FIELD  FORCE  ACTS  PROMPTLY. 

Approximately  4,000,000  acres  of  grazing  and  hay  land, 
with  sufficient  information  to  determine  its  value  for  cattle 
and  sheep,  _  were  listed  within  a  very  few  days.  Requests 
from  farmers  in  the  stock-feeding  sections  for  information 
pertaining  to  the  purchase  of  more  than  3,000  cars  of  cattle 
and  sheep  were  received.    Many  purchases  were  made  di- 
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rectly  from  owners  in  the  West  who  were  anxious  to  sell, 
but  the  bulk  of  the  purchases  were  made  from  stock  shipped 
to  central  markets. 

Lists  of  live  stock  for  sale  were  assembled  by  the  western 
office  and  sent  to  prospective  purchasers  in  the  East.  Those 
who  wished  to  purchase  hay  or  other  feed  or  locate  grazing 


Ewes  that  Were  Brought  in  from  the  Northwest  In  July 

Being  Shipped  to  Market  In  October. 

The  lambs  from  this  sblpmeDt  brougbt  a.  record  prlcr  aa  tbe  St.  Paul  mnrket. 

lands  Wei's  put  in  touch  with  those  having  them,  and  forces 
in  all  other  sections  kept  reliably  informed  as  to  conditions 
in  the  area  affected. 

Throughout  the  entire  summer  and  fall  the  offices  in  both 
the  East  and  West  were  flooded  with  inquiries  as  to  condi- 
tions and  possible  relief  measures  which  should  be  taken. 
Xo  doubt  it  was  the  encouragement,  counsel,  and  advice  of 
the  forces  engaged  in  the  work  that  overcame  pessimism, 
encouraged  people  in  the  West,  and  at  the  same  time  possibly 
prevented  unscrupulous  persons  from  taking  advantage  of 
the  drought  sufferers. 
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Later  in  the  sunmier  the  drought  relief  committee  estab- 
lished emergency  offices  at  Chicago,  Omaha,  and  Kansas 
City.  The  service  from  these  offices  was  similar  to  that  from 
the  St.  Paul  office,  mainly  to  keep  prospective  purchasers  of 
feeder  cattle  and  sheep  in  adjacent  territory  informed  as 
to  movements  of  live  stock  from  the  drought  area,  together 
with  prices  and  demand  on  the  markets,  and  to  keep  in 
touch  with  supplies  of  feed  available  for  shipment  to  the 
Northwest  and  of  pasture  lands  available  for  lease.  A  mo- 
bile field  force  was  available  at  all  the  offices  and  traveled 
throughout  the  territory  adjacent  to  them,  gathering  infor- 
mation. 

The  Kailroad  Administration  established  special  emer- 
gency rates.  These  rates  provided  for  one-half  the  regular 
rates  on  feeds  shipped  into  the  drought  area,  with  the  ex- 
ception of  cottonseed  meal  and  cake,  on  which  a  rate  of 
60  cents  per  100  pounds  was  established  to  Montana  and 
50  cents  per  100  pounds  to  Wyoming.  Cattle  shipped  out 
to  be  fed  en  route  and  marketed  later  received  the  same 
feeding-in-transit  privileges  which  formerly  applied  to 
sheep,  and  on  live  stock  shipped  out  to  be  returned  rates 
equivalent  to  one  and  one-third  for  the  round-trip  rate  were 
allowed,  or  a  reduction  of  two-thirds  on  the  return  shipment. 
The  rates  on  feed  are  available  imtil  April  1,  1920,  and  the 
return  rate  on  live  stock  until  June  1, 1920. 

OUTSTANDING  FEATURES  OF  THE  DROUGHT. 

The  writer  was  thoroughly  familiar  with  thtf  conditions 
during  the  three  years'  drought  in  Texas  and  had  been 
through  Montana  in  May,  1919.  He  left  St.  Paul  imme- 
diately after  the  conference  for  a  more  careful  study  of  the 
situation  in  the  Northwest,  while  others  remained  in  the 
East  to  organize  more  completely  measures  of  relief  in  that 
area. 

The  most  encouraging  feature  in  the  West  was  the  con- 
trast between  the  condition  of  Montana  live  stock  and  that 
of  Texas  during  the  drought.  Practically  no  animals  were 
seen  which  were  not  in  good  condition;  even  cows  suckling 
calves  were  strong  and  in  moderate  flesh.  In  fact,  it  is  safe 
to  say  that  until  the  approach  of  winter  there  was  practi- 
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cally  no  starvation  on  the  northwestern  ranges.  The  rea- 
sons for  this  are  found,  first,  in  the  remarkable  feeding 
value  of  the  native  grasses  in  the  Northwest,  and,  secondly,  in 
the  fact  that  the  turf  had  not  been  destroyed  by  overgrazing 

A.  One  Type  ot  Range  Pasture  Used  by  Cattle  and  Sbeep. 
Michigan  Dpper  Peninsula  Experiment  Station. 


B.  Same  Area  after  Sheep  Had  Grazed  on  It  All  Summer. 
Ulchlgan  tipper  Penlnrala  Eipeiiment  Station. 

or  lack  of  rainfall.  In  Texas  during  the  height  of  the 
drought  one  could  drive  over  miles  of  territory  on  which 
no  more  grass  was  visible  than  on  a  ballroom  floor.  Nothing 
of  this  kind  was  seen  in  the  Northwest,  except  along  a  few 
mountain  sides,  which  probably  never  had  been  heavily  car- 
peted with  grass. 
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The  area  of  the  drought  included  approximately  the 
northern  half  of  Ck>lorado  and  most  of  Utah  and  Nevada, 
from  which  territory  it  increased  in  intensity  northward, 
becoming  severe  in  the  northern  half  of  Idaho  and  of  Wy- 
oming, and  embracing  all  the  State  of  Montana,  extending 
into  the  northwestern  part  of  South  Dakota,  and  the  western 
half  of  North  Dakota,  and  into  Alberta  and  southwestern 
Saskatchewan.  (See  map.)  Although  the  drought  had 
been  more  prolonged  in  Montana  (practically  three  years 


im 

^ 

of  crop  failure  having  been  experienced  by  dry  farmers), 
the  most  intense  drought  of  1919  was  in  the  northern  half  or 
two-thirds  of  Wyoming,  where  practically  no  rain  fell  from 
early  spring  until  late  fall.  As  usually  happens  in  such  dis- 
astrous climatic  visitations,  what  western  people  call- 
"  spotted  "  rains  occurred — local  showers  which  kept  grass 
more  or  less  green  and  gave  certain  localities  better  range 
than  others.  The  southeastern  comer  of  Wyoming  never 
became  so  dry  as  the  north-central  portion,  and  the  extreme 
northwestern  comer  of  North  Dakota  had  good  grass 
throughout  the  season.  Even  parts  of  Montana  received 
rainfall  enough  to  give  a  certain  amount  of  winter  feed 
with  careful  ranch  management.  Extremely  high  tempera- 
tures in  the  summer  months  and  high  winds  almost  every 
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day  accentuated  conditions  and  accelerated  evaporation. 
For  example,  Havre,  Mont.,  had  1.99  inches  of  rain  in  June, 
but  it  also  had  average  temperatures  far  above  normal,  with 
constant  winds. 

The  most  serious  problems  confronting  ranchmen  were  not 
so  much  an  immediate  shortage  of  grass  as  the  danger  of 
springs  and  streams  drying  up  and  the  approach  of  winter, 
which  set  in  much  earlier  than  usual  and  in  some  sections 
was  quite  severe.  It  was  therefore  necessary  to  reduce  herds 
to  the  minimum,  to  conserve  available  feed  supplies,  and  to 
ship  in  surplus  feed  from  elsewhere.  The  department  advised 
ranchmen  to  take  account  of  available  feed  supplies  and  if  at 
all  possible  to  hold  cows  and  ewes  with  young  at  side,  sending 
steers,  wethers,  and  lambs  to  market  as  soon  as  ready,  and 
young  or  half-fat  stock  to  pastures  elsewhere. 

SPIRIT  OF  THE  WEST. 

At  the  time  this  movement  began,  in  July,  decided  signs 
of  panic  were  evident  throughout  the  drought  region.  In 
a  month's  time,  however,  they  had  entirely  disappeared.  No 
doubt  the  effort  which  was  being  made  to  avert  calamity 
was  having  its  effect.  People  in  the  affected  territory  had 
got  their  second  wind,  so  to  speak,  and  were  determined  to 
see  the  situation  through  to  a  successful  finish.  Tlie  spirit 
of  the  West  was  manifesting  itself  and  people  were  facing 
the  outcome  with  courage  and  fortitude.  The  large  pros- 
pective crops  of  com  and  hay  in  the  Middle  West  and  the 
discounting  of  hay  shortage  in  the  Northwest  itself  had 
much  to  do  with  the  revival  of  confidence.  As  time  went  on, 
attempts  at  profiteering  in  hay  proved  abortive,  and  many 
speculators  who  had  bought  considerable  quantities  of  hay 
intending  to  profit  by  their  neighbors'  distress  found  the 
shoe  on  the  other  foot  and  were  anxious  and  eager  to  sell 
hay  contracts  by  the  middle  of  September. 

THE  AREAS  OF  RELIEF. 

The  first  effort  of  Montana  ranchmen  was  naturally  to 
seek  pastures  near  by.  Pastures  in  South  Dakota  and  Ne- 
braska were  therefore  filled  up  early.    Two  unique  features 
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of  the  relief  work  were  founti  in  the  movement  to  Minnesota, 
Wisconsin,  and  the  Upper  Peninsula  of  Michigan,  and  to 
Texas  and  New  Mexico.     Most  of  the  northwestern  ranch- 

A.  Cattle  on  Native  Pasture  In  Marqnette  Connty,  Mich. 


C.  Cattle  Grazing  on  the  Cut-Over  Range  In  Upper 
Peninsula  of  Michigan. 

men  were  inclined  to  feel  that  the  movement  of  cattle  from 
what  is  locally  called  "hard  grass"  to  the  more  succulent 
pastures  of  the  central  portion  of  the  country  would  likely 
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prove  to  be  unsatisfactory.  This  opinion  prevailed  notwith- 
^nding  the  fact  that  sheep  and  cattle  had. been  sebt  into 
the  Great  Lakes  regions  during  the  past  few  years  for  graz- 
ing purposes.  Actual  development  show,  however,  that 
both  cattle  and  sheep  were  moved  into  Minnesota,  Wisconsin, 
and  the  Upper  Peninsula  of  Michigan  in  large  numbers  with 
generally  satisfactory  results.  Some  reports  of  dissatisfac- 
tion with  conditions  in  this  territory  have  been  received. 
but|thes6  can  be  attributed  in  practically  every  instance  to 
the  fact  that  the  animals  were  ^n  when  moved  in  and  sold 
later  in  only  feeder  condition  on  a  declining  market,  that 
they  were  moved  too  late  (October  in  some  instances)  for 
the  available  feed  to  be  of  fullest  benefit  to  them,  or  that 
the  ranges  were  poorly  selected  and  not  well  suited  to  the 
purpose.  The  drought  relief  committee  has  a  much  larger 
number  of  reports  and  letters  from  ranchmen  expressing 
satisfaction  with  the  range  in  that  territory  than  it  has 
reports  of  criticism.  While  movement  into  that  area  neces- 
sitates a  long  wii^ter  feeding  season,  the  abundant  forage- 
available  during  the  growing  season  as  well  as  the  excellent 
'water  supply  has  proved  attractive  to  many. 

The  view  was  emphasized  by  every  one  that  western  stock 
should  not  be  moved  into  tlie  Great  Lakes  region  until  the 
lowners  had  personally  inspected  the  tracts  offered  and  sat- 
isfied themselves  as  to  their  suitability  for  grazing  pur- 
poses. The  owners  of  the  land  made  extremely  attractive 
offers,  in  some  cases  offering  it  without  charge  for  summer 
and  fall  pasture.  The  movement  of  Texas  cattle  into  the 
Southeast  in  1917  and  1918  gave  a  decided  impetus  to  the 
development  of  the  live-stock  industiy  in  that  area,  and  it 
is  safe  to  say  that  a  similar  impetus  has  been  given  the 
already  growing  industry  in  northern  Minnesota,  Wiscon- 
sin, and  Micliigan.  Many  of  those  who,  through  necessity, 
came  into  this  area  in  1919  doubtless  will  return  with  other 
shipments  of  stock  as  time  goes  on. 

Wyoming  and  Montana  have  been  accustomed  for  nearly 
half  R  century  to  receive  from  the  Southwest  annual  in- 
flows of  cattle  for  grazing,  but  it  was  a  new  suggestion  to 
them  to  consider  a  reverse  movement.  The  return  of  Texas 
and  Kew  Mexico  to  good  grazing  conditions  has  been  one  of 
the  most  phenomenal  occurrences  in  our  agricultural  his- 
1M887'— IBK  1919 SS  +  2T 
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tory.  From  a  condition  of  extreme  depletion  of  pastures, 
Texas  returned  in  less  tlian  a  year's  time  to  better  pasture 
conditions  than  ever  had  been  kno^n  before,  with  cattle  in 


A.  A  Ranch  Scene  Id  Texas. 

Large  Dumbera  of  cattle  and  sheep  were  shipped  fo(  paBtnre.  The 
picture  was  taken  Id  the  fall  o(  1019  and  ghowa  the  remarkable  trans- 
formation which  the  Soutbwcal  haa  hod  after  a  j-ear  of  ample  rainfall. 

B.  Sheep  Herder  Who  Had  Just  Arrived  from  the  Northwest. 

better  summer  condition  and  range  more  abundant.  The 
liquidation  of  cattle  from  Texas  and  New  Jlexico  pastures 
in  1917  and  1918  made  it  impossible  to  find  this  year  suffi- 
cient surplus  stock  at  hand  to  consume  the  abundance  of 
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forage  available.  Eventually  this  outlet,  with  its  milder 
winters  and  the  consequent  saving  of  winter  feed,  proved 
attractive,  and  many  northwestern  ranchmen  took  advantage 
of  it,  entire  herds  in  some  instances  being  moved.  The 
movement  was  still  under  way  in  mid-November. 

It  should  also  be  mentioned  that  the  demand  for  feeder 
sheep  by  the  Central  Western  farmers,  especially  in  the  Mis- 
souri Valley,  absorbed  hundreds  of  thousands  of  the  thin 
lambs  which  reached  the  Missouri  River  markets  during  the 
height  of  the  run.  Some  of  these  sheep  were  grazed  on 
aftermath,  some  of  them  were  used  to  salvage  lodged  grain, 
and  some  of  them  were  used  in  the  usual  feeding  operations 
of  that  section. 

ACTUAL  RESULTS. 

Normally  the  movement  of  cattle  out  of  Montana  is  be- 
tween 200,000  and  300,000  head  each  year.  In  1919  it  ia 
estimated  that  between  500,000  and  600,000  head  were 
shipped  out  for  all  purposes,  which  represents  a  supernormal 
movement  of  at  least  200,000  head.  Available  figures  are 
not  at  hand  from  which  to  make  a  similar  comparison  in 
the  case  of  sheep.  As  nearly  as  it  is  possible  to  estimate 
from  reports  of  representatives  in  the  field,  somewhere  be- 
tween 400,000  and  500,000  head  of  all  classes  of  stock  were 
moved  out  of  the  Northwest  into  sections  east  and  south 
of  the  drought  area  for  feed  and  grazing  purposes  through 
the  cooperative  effort  of  all  forces  under  the  department's 
leadership.  In  addition  to  this,  ranchmen  and  fanners  in 
the  drought  area  have  been  saved  large  sums  by  purchasing 
feed  supplies  in  quantity,  by  the  material  reduction  in  freight 
rates  on  feed  shipped  in  and  live  stock  shipped  out,  and 
by  the  prevention  of  high  prices  for  feed  on  account  of 
the  careful  surveys  of  local  feed  supplies  which  were  made 
by  the  agricultural  extension  forces. 

LESSONS  FROM  THE  RELIEF  WORK. 

The  writer  considers  that  lessons  of  great  importance  were 
brought  out  in  the  drought  relief  work  of  1919.  The  first  is 
the  service  which  can  be  performed  by  public  agencies  work- 
ing in  cooperation.  A  striking  illustration  of  the  Govern- 
ment's ability  to  perform  a  useful  service  was  g^ven  to  the 
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people  of  the  Middle 
West  and  the  North- 
west,  and   it   was 
demonstrated   to 
them  that  the  coop- 
jj     eration    of    distinct 
S     and    separately    ad- 
g,     ministered  branches 
^     of  the  Government 
b     is  by   no   means  an 
^^     impossibility. 
n  Four    separata 

a  branches  of  the 
i  United  States  De- 
«  partment  of  Agri- 
8  culture,  several  re- 
w  gional  offices,  as  well 
^  as  the  Iieadquarters 
S  of  the  United  States 
^  Bailroad  Admin  is- 
«  tration,  the  Federal 
"  reserve  banks,  and 
S  the  Federal  f  arm 
S  loan  banks,  with 
5  their  governing 
a  boards  in  Washing- 
u  ton,  a  score  of  agri- 
^  cultural  colleges,  as 
^  many  more  Statfi 
g  agencies  of  various 
i,  kinds,  hundreds  of 
o  county  agents,  and 
^  a  host  of  semipublic 
S,  and  private  institu- 
H  tions,  business  men, 
bankers,  ranchmen, 
farmers,  and  repre- 
sentatives  of  the 
press  worked  to- 
gether during  the 
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summer  and  fall  of  1919  to  move  cattle  and  sheep  out  of  the 
drought  area  of  the  Northwest  to  feed  and  pasture  else- 
where -and  thus  averted  the  national  calamity  which  would 
certainly  have  followed  their  premature  slaughter  or  their 
starvation  on  the  ranges  during  a  severe  winter. 

Men  of  every  Oovemment,  State,  and  other  agency,  and, 
particularly,  the  county  agents  in  the  different  States  took 
loyal  part  in  this  work.  Self-seeking  was  exceptional.  It 
was  the  rale  for  every  man  to  regard  the  work  at  hand  as 
of  more  importance  than  the  individual.  Inter-bureau  lines, 
inter-departmental  lines,  and  State  lines  disappeared  in  the 
prosecution  of  this  task. 

The  second  great  lesson  is  that,  with  proper  organization 
and  the  dissemination  of  accurate  information,  a  drought, 
even  so  severe  as  that  which  plagued  the  Northwest  for  so 
long  a  period,  need  not  have  a  calamitous  outcome.  The 
United  States  covers  such  a  wide  range  of  latitude  and  longi- 
tude, and  has  such  a  diversity  of  topography,  climate,  and 
rainfall,  that  drought  never  covers  the  entire  country  with 
equal  intensity  at  one  time.  It  is  reasonably  safe  to  assume 
that  a  shortage  of  feed  in  one  section  will  always  be  counter- 
balanced by  an  abundance  in  some  other  section.  To  point 
out  these  possibilities  and  to  direct  the  machinery  whereby 
they  may  be  utilized  are  proper  functions  of  the  Federal 
Department  of  Agriculture,  and  to  take  advantage  of  them 
is  the  opportunity  of  those  who  may  be  affected  by  unfa- 
vorable weather  conditions. 
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By  TuBsEB  WfiiGHT,  Investigator  in  Marketing  Live  Stock  and  ifeata, 
Bureau  of  Markets,  and  Geoboe  A.  Bell,  Senior  Animal  Husband- 
man, Bureau  of  Animal  Inauatry. 

[Based  OD  obsrtT&tlons  made  during  I0I9.] 

INASMUCH  as  the  European  demand  for  American  live 
stock  and  live-stock  products  is  a  factor  which  must  be 
considered  in  all  our  live-stock  operations  during  the  period 
of  readjustment,  the  condition  of  the  live-stock  population  of 
Europe  is  a  subject  of  vital  importance  to  American  stock 
growers. 

The  general  impression  which  prevailed  in  this  country 
during  the  period  of  the  war  was  that  European  flocks  and 
herds  would  of  necessity  be  depleted  by  the  ravages  of  the 
conflict  and  by  the  demands  for  meat  to  supply  the  needs 
of  both  the  fighting  forces  and  the  civilian  population  of 
the  warring  countries.  This  belief,  with  the  prevailing 
high  prices  compared  with  those  of  other  years,  tended  to 
stimulate  production  in  this  country  even  before  the  United 
States  entered  the  struggle.  The  campaign  for  increased 
production  during  1917  and  1918  brought  about  a  still 
greater  increase,  with  the  result  that  at  the  time  of  the  sign- 
ing of  the  armistice  the  numbers  of  cattle,  hogs,  and  sheep 
in  this  country  were  materially  greater  than  in  1914,  at  the 
beginning  of  the  war. 

It  was  generally  considered  that  there  would  be  a  reason- 
ably good  demand  among  the  European  countries  for  what- 
ever surplus  might  exist  in  this  country  at  the  conclusion  of 
hostilities.  Developments  since  the  signing  of  the  armistice, 
however,  have  indicated  that  the  live  stock  of  Europe  has 
been  preserved  to  a  much  greater  extent  than  had  been  an- 
ticipated. There  was  a  decrease  in  the  total  number  of 
horses,  cattle,  sheep,  and  swine  in  the  10  countries  of  western 
Europe,  and  prices  were  considerably  higher  than  in  pre- 
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V19.T  times.  Fanners  generally  had  taken  advantage  of  the 
high  prices  to  cull  their  flocks  and  herds  closely,  selling  all 
old  and  inferior  animals  and  retaining  the  best  young  ones. 

LIVE-STOCK  CONDITIONS   IN  FRANCE. 

Statistics  of  the  ministry  of  agriculture  in  France  show 
that  the  decrease  in  the  number  of  horses  from  1913  to  1917 
was  nearly  one  million  head,  or  about  30  per  cent,  but  the 
shortage  was  somewhat  alleviated  by  the  2,300,000  cattle 


Normandy  Cow  on  Fanii  Near  Caen,  Prance. 
AprU,  1919. 

which  were  classed  as  work  animals  in  1918.    !More  than 
one-half  of  these  work  cattle  were  cows, 

The  number  of  Percherons  was  greatly  reduced  during 
the  war,  but  successful  efforts  were  made  to  retain  a  good 
supply  of  high-class  breeding  animals  with  which  to  re- 
habilitate the  studs.  The  Percheron  breeders  are  looking 
forward  to  a  resumption  of  export  trade  in  breeding  anmals. 
The  high  prices  prevailing  for  both  work  stock  and  breed- 
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ing  animals  will  probably  restrict  the  exportations  to  small 
numbers  for  the  present. 

There  was  a  decrease  of  1|  per  cent  in  the  number  of 
cattle  from  December,  1914,  to  June,  1917,  followed  by  an 
increase  of  7  per  cent  from  June,  1917,  to  June,  1918,  and 
the  general  opinion  in  France  during  the  early  part  of  the 
summer  of  1919  seemed  to  be  that  this  rate  of  increase  had 
continued,  to  June,  1919.  If  this  opinion  was  correct,  the 
total  shortage  of  cattle  in  France  in  June,  1919,  as  com- 
pared with  December,  1918,  was  only  approximately  540 
thousand. 


Normandy  Bull  on  Farm  Near  Cherbourg,  France. 
April,  1B]». 

The  number  of  cattle  decreased  14J  per  cent  from  Decem- 
ber, 1913,  to  December,  1914;  the  number  of  sheep  in 
France  was  decreasing  even  before  the  war,  and  during  the 
five  years  of  war  the  number  fell  from  about  16  million  to 
9^  million.  There  was  a  decline  in  the  slanghter  of  sheep  at 
the  Paris  live-stock  market,  the  largest  in  France,  in  both 
1918  and  1919,  which  seems  to  show  a  tendency  on  the 
part  of  farmers  to  conserve  breeding  stock,  notwithstanding 
the  high  prices  for  meat  which  have  prevailed.  The  rela- 
tively great  reduction  in  the  number  of  swine  from  1913  to 
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1918  was  no  doubt  due  in  a  large  measure  to  a  shortage  of 
concentrated  feed.  There  also  is  little  doubt  that  wiUi 
favorable  conditions  with  respect  to  feed  and  a  continuation 
of  existing  hi^  prices  the  herds  of  swine  could  be  replen- 
ished very  rapidly. 

The  shortage  of  cattle  and  concentrated  feed  brought 
about  a  shortage  in  milk,  butter,  and  cheese.  Condensed 
milk  was  imported  during  the  war  to  supplement  local  pro- 
duction, most  of  which  was  used  for  the  Army.  The 
civilian  consumption  of  condensed  and  evaporated  milk 
seems  to  have  increased. 

There  is  no  meat-packing  industry  in  France,  such  as  has 
been  developed  in  the  United  States.  It  was  stated  that 
American  cured  sides  and  salt  pork,  as  a  rule,  do  not  meet 
the  French  taste.  American  hams  and  best  grades  of  bacon, 
however,  seem  to  meet  with  approval,  but  these  products 
are  too  expensive  for  the  average  French  family.  The  peo- 
ple of  France  have  not  been  accustomed  to  eating  frozen 
meat,  although  the  Government  in  1919  was  trying  to  en- 
courage the  use  of  frozen  meat  in  order  to  reduce  the  price 
of  meats  to  the  consumer  and  to  conserve  the  French  breed- 
ing stock.  AH  kinds  of  live  stock  were  relatively  high 
priced.  Good  young  cows  in  Normandy  were  worth  from 
1.500  to  2,600  francs  ($290  to  $483),  which  was  practically 
three  or  four  times  as  much  as  simihu*  cows  brought  before 
the  war. 

There  appeared  to  be  plenty  of  forage  and  practically  all 
of  the  stock  seemed  to  be  in  very  good  condition.  Grass 
was  abundant,  and  the  general  opinion  was  that  there  would 
be  plenty  of  roughage  to  meet  all  requirements  during  t^e 
winter  of  1919-20.  The  greatest  handicap  with  respect  to 
feed  was  the  shortage  of  concentrates  suitable  for  swine 
feeding,  but  it  was  expected  that  this  condition  would  im- 
prove with  the  harvesting  of  the  growing  crops. 

The  fact  that  French  farmers  were  culling  their  herds 
closely  was  evidenced  by  the  quality  of  cattle  seen  on  the 
market  at  La  Villette  in  Paris,  the  leading  stock  market  of 
France,  as  compared  with  the  quality  of  the  cattle  seen  in 
the  breeding  herds  on  farms  in  various  parts  of  the  country. 
Inferior  young  animals  and  older  ones  were  seen  on  the 
market,  while  on  the  farms  there  were  large  numbers  of 
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yearlings  and  2-year-old  heifers  which  for  the  moat  part 
were  well  grown,  of  good  size,  and  in  good  condition.  It 
should  be  noted,  however,  tliat  tlie  Government  regulations 
with  respect  to  weights  at  which  cattle  could  be  slaughtered, 
which  were  in  effect  until  March,  1919,  had  a  tendency  to 
force  the  marketing  of  the  older  cattle,  but  there  Ss-  no 
doubt  that  the  best  of  the  mature  animals  were  retained 
while  the  poorer  stock  was  sent  to  market. 

One  of  the  effects  of  the  war  seems  to  be  a  stimulation  of 
interest  in  purebred  cattle  breeding.  The  breeders  of  Nor- 
mandy cattle  in  northwestern  France  appeared  to  be  taking 
advantage  of  the  opportunity  to  advance  their  interests, 
while  the  societies  interested  in  the  breeding  of  Cfaarolais 
cattle  in  central  France  have  amalgamated  with  a  view  to 
pushing  the  interests  of  the  breed.  A  letter  received  from 
France  in  November  gives  the  information  that  cattlemen 
in  Brazil  have  been  interested  in  the  Charolais  cattle. 
LrVE-STOCK  CONDITIONS  IN  BELGIUM. 

The  live-stock  situation  in  Belgium,  while  serious,  is  not 
BO  bad  as  one  mi^t  have  expected  after  four  years  of  oc- 
cupation by  a  hostile  army.  There  has  undoubtedly  been  a 
great  reduction  in  all  classes  of  live  stock,  but  both  farmers 
and  Government  officials  seem  optimistic  as  to  the  future. 
Statistics  of  the  ministry  of  agriculture  show  a  decrease  of 
slightly  more  than  51  per  cent  in  the  number  of  cattle,  a 
dect^ase  of  more  than  77  per  cent  in  the  number  of  swine, 
and  a  decrease  of  approximately  36^  per  cent  in  the  number 
of  horses  in  the  country  from  1913  to  1919.  The  ministry  of 
agriculture  estimated  that  560,468  cattle,  250,215  swine,  and 
91,124  horses  were  taken  out  of  the  country  by  the  German 
Government.  It  was  expected,  however,  that  some  of  this 
stock  would  be  returned. 

The  shortage  of  horses  in  Belgium,  like  the  shortage  of 
horses  in  France,  has  been  somewhat  alleviated  by  the  in- 
crease in  the  number  of  cattle  used  for  work  purposes. 
While  large  numbers  of  the  high-class  Belgian  draft-horse 
stock  were  captured  by  the  enemy,  the  breeders  were  fortu- 
nate in  retaining  many  of  their  best  horses,  as  was  evidenced 
by  the  excellent  exhibit  of  over  700  animals  at  the  show  of 
the  Belgian  Draft  Horse  Society  held  at  Brussels  in  June, 
1919,  and  by  the  many  high-class  animals  seen  in  various 
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parts  of  Belgium.    The  sheep  and  goat  industry  of  Belgium 
is  of  relatively  small  importance. 

The  best  information  available  indicated  that  Belgium 
n'ould  have  to  depend  on  outside  sources  for  quantities  of 
frozen  and  cured  meats  to  the  extent  of  2,000  tons  a  month. 
Cold-storage  facilities  accommodating  about  8,000  tons  of 
meat  were  being  provided  at  Antwerp  in  the  summer  of 
1919.    It  was  estimated  also  that  from  1,000  to  2,000  tons  of 


First  Prize  Group  of  Mares,  Belgian  Horse  Show. 
BrQMelB,  June,  191G. 

condensed  milk  a  month  from  outside  sources  would  be 
necessary  to  meet  the  needs  of  the  country  during  the  winter 
of  1919-20. 

Good  milk  cows  sold  in  Belgium  during  the  summer  of 
1919  for  2,000  to  3,000  francs  each,  which  at  that  time  was 
equivalent  to  approximately  $310  to  $460.  Cows  similar  in 
quality  could  have  been  purchased  before  the  war  for  600 
to  700  francs  ($116  to  $135).  The  live  stock  seen  in  Bel- 
gium, as  a  rule,  was  in  very  good  condition.  A  severe 
drought  during  the  spring  and  early  summer,  however, 
caused  a.  shortage  of  feeds,  which  tended  to  limit  the  num- 
ber of  animals  which  could  be  carried  through  the  winter 
of  1919-20. 
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UVE-STOCK  SITUATION  IN  SWITZERLAND. 

There  was  a  general  shortage  of  all  kinds  of  live  stock, 
meats,  and  dairy  products  in  Switzerland  in  May,  1919, 
witli  the  exception  of  E^eep  and  goats,  which  had  increased 
in  number  since  the  beginning  of  the  war.  There  are  only 
a  few  sheep  in  that  country;  the  Sgures  show  an  increase 
of  39.7  per  cent  for  sheep  and  an  increase  of  4.3  per  cent 
for  goats  from  19H  to  1918.  The  census  figures  for  1918 
g^ve  the  number  of  milk  goats  at  approximately  260,000, 
or  more  than  two-thirds  the  total  number  of  goats.  In  gen- 
eral there  appeared  to  be  a  shortage  of  good  horses  in  the 
country,  but  as  the  Swiss  farmers  work  a  large  number  of 
cattle  the  shortage  of  horses  did  not  seem  to  be  giving  them 
much  concern. 

The  census  figures  of  the  ministry  of  agriculture  show 
an  increase  of  approximately  12  per  cent  in  the  number  of 
cattle  from  1911  to  1916  followed  by  a  decrease  of  about 
5J  per  cent  from  1916  to  1918.  It  was  estimated  that  there 
had  been  a  further  decrease  in  the  number  of  grown  cattle, 
but  the  figures  for  1919  were  not  available.  While  Switzer- 
land had  more  cattle  in  the  summer  of  1919  than  in  1911,  this 
can  not  necessarily  be  taken  to  mean  that  the  country  was  in. 
a  better  condition  from  the  standpoint  of  meat  and  dairy 
production,  for  the  increase  was  in  the  number  of  young 
stock  which  was  not  producing  milk  nor  old  enough  to 
market  for  meat  to  the  best  advantage.  Furthermore  the 
feed  situation  had  been  critical  because  it  had  been  practi- 
cally impossible  to  obtain  oil  cakes  and  because  the  Oovem- 
ment  required  that  a  greater  amount  of  land  be  plowed  and 
planted  to  potatoes  and  other  crops  than  in  normal  times. 
The  cattle,  consequently,  were  thinner  in  fiesh  and  the  milk 
production  had  been  greatly  reduced. 

A  member  of  the  department  of  agriculture  of  Switzer- 
land stated  that  the  estimated  production  of  milk  per  cow 
had  decreased  almost  30  per  cent  by  the  summer  of  1919. 
As  the  season  had  been  backward,  the  grass  both  for  feed 
and  for  hay  did  not  make  the  growth  usually  made  in 
normal  years,  and  the  cattle,  as  a  rule,  were  not  in  such  good 
condition  as  those  in  France.  From  a  cheese-exporting 
coimtry  before  the  war,  Switzerland  had  become  a  cheese- 
importing  countiy. 
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Switzerland,  before  the  war,  imported  several  thousand 
cattle  from  other  European  countries  every  year  for  slaugh- 
ter. This  supply  has  been  cut  off  through  the  Mortage  of 
cattle  in  those  countries  'from  which  she  was  accustomed  to 
draw  supplies.  It  was  stated  that  Switzerland  had  to  sup- 
ply France  with  25,000  cattle,  mostly  milk  cows,  during 
1919,  in  connection  with  aa  economic  agreement  Good 
milk  cows  were  worth  the  equivalent  of  $500  to  $800,  which 
was  three  or  four  times  their  value  before  the  war. 

While  the  decrease  in  swine  was  not  serious,  inasmuch  aa 
the  swine  population  can  be  restored  in  a  comparatively 
short  time,  it  does  mean  that  during  the  restoration 
period  an  increased  amount  of  pork  and  pork  products  must 
be  imported  while  the  live  hogs  are  being  held  back  to  re- 
plenish the  herds.  Before  the  war  several  thousand  hogs, 
largely  from  Italy,  were  imported  annually  for  slaughter. 

There  has  been  a  serious  shortage  of  all  kinds  of  meat  in 
Switzerland.  Government  officials  feared  that  conditions 
during  the  winter  of  1919-20  would  be  even  worse  unless 
greater  quantities  of  meat  were  obtained  from  outside 
sources.  A  comparison  of  the  numbers  of  stock  slaughtered 
at  the  19  largest  slaughtering  places  in  March  and  April, 
1918,  and  March  and  April,  1919,  shows  a  decrease  of  36.1 
per  cent  in  the  number  of  cattle,  16.7  per  cent  in  the  number 
of  calves,  and  25.6  per  cent  in  the  number  of  swine  slaugh- 
tered. It  was  estimated  that  the  needs  of  the  current  year 
from  outside  sources  would  be  about  10,000  tons  of  frozen 
meat. 

The  interest  in  purebred  live  stock,  as  in  France,  has 
been  stimulated  by  the  abnormal  demands  brought  about  by 
the  war.  Farmers  are  taking  advantage  of  the  high  prices 
of  meat  to  dispose  of  their  inferior  animals  and  replace 
them  with  better  bred  stock. 

LIVE-STOCK  SITUATION  IN  ITALY. 

The  general  condition  with  respect  to  live  stock  is  much 
more  serious  in  Italy  than  in  France.  The  numbers  of  live 
stock  were  reduced  very  -materially  during  the  war  by  the 
needs  of  the  fighting  forces  and  the  civilian  population  and 
by  the  ravages  of  the  enemy.  The  best  data  available  show 
a  decrease  of  13  per  cent  in  the  number  of  cattle  and  buffalo 
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in  the  country  from  1914  to  1918;  this  percentage  does  not 
represent  the  total  deorea,se  in  the  production  of  meat  and 
dairy  products,  for  the  decrease  in  grown  cattle  was  greater 
than  the  decrease  in  young  cattle.  The  numbers  were  stilt 
further  reduced  during  the  latter  part  of  1918  and  during 
1919,  to  May,  the  time  these  observations  were  made,  by  a 
very  serious  outbreak  of  the  foot-and-mouth  disease.  A 
Government  official  estimated  that  at  least  40  per  cent  of 
the  cattle  left  in  tiie  country  at  the  time  the  1918  census  was 
taken  had  died  from  the  disease  and  that  the  total  damage 


Cattle  at  Work  In  Soutbern  Italy. 
Blar,  1019. 

to  production  was  even  greater,  because  of  the  reduction  in 
milk  yields  and  in  flesh.  If  this  estimate  was  correct,  it 
will  take  many  years  under  the  most  favorable  conditions 
to  bring  the  herds  back  to  prewar  strength. 

The  increase  in  the  number  of  sheep  and  goats  from  1914 
to  1918  was  a  little  more  than  a  million,  or  about  7  per  cent, 
and  is  partially  accounted  for  by  an  increase  in  grass  lands, 
due  to  a  reduction  in  the  amount  of  land  devoted  to  the 
production  of  cereals,  and  by  the  smaller  amount  of  labor 
required  in  growing  sheep  and  goats.  It  was  stated  that 
there  had  been  some  reduction  since  the  1918  census  was 
taken,  because  of  the  prevalence  of  the  foot-and-mouth  dis- 
ease, but  the  losses  had  not  been  so  great  as  with  cattle. 
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The  number  of  hogs  showed  a  decrease  frtwa  1914  to  1918 
of  approximately  385,000,  or  about  14  per  cent.  It  was 
stated  that  this  number  had  been  still  further  reduced 
through  the  ravages  of  the  foot-and-mouth  disease,  but 
data  as  to  the  approximate  loss  were  not  available.  It  was 
noted,  however,  that  in  spite  of  the  decrease  in  the  ht^ 
population,  hogs  were  being  sent  into  Switzerland  for 
slaughter. 

Estimates  for  equine  stock  show  a  decrease  from  1914  to 
1918  of  approximately  180,000,  or  about  8  per  cent.  As  in 
Switzerland,  the  shortage  of  horses  and  mules  did  not  seem 
to  cause  very  great  inconvenience,  as  large  numbers  of  cattle 
are  used  for  work  purposes.  Tliere  did  not  appear  to  be 
many  good  draft  horses  in  either  the  cities  or  the  country 
districts. 

The  reduction  in  the  herds  of  cattle  had  brought  about  a 
serious  shortage  of  milk.  Condensed  milk  was  being  im- 
ported to  supplement  the  local  production.  Butter  and 
cheese  were  relatively  scarce  and  very  little  of  either  was  be- 
ing exported.  Meats  of  all  kinds  were  scarce,  the  maximum 
number  of  cattle,  including  veal,  which  the  Government 
allowed  to  be  slaughtered  being  only  50,000  a  month.  The 
number  of  cattle  slaughtered  in  Italy  decreased  from  1,800,- 
000  in  1915,  to  1,460,000  in  1918.  At  the  same  time  the  im- 
portation of  frozen  meat,  coming  largely  from  the  United 
States,  increased  five  times.  The  problem  of  obtaining  ade- 
quate supplies  of  meat  seemed  to  be  causing  much  concern. 
The  chief  difficulties  in  obtaining  meat  from  outside  sources 
were  the  rate  of  exchange  prevailing,  the  difficulty  of  ob- 
taining shipping  space,  and  the  lack  of  cold-storage  facilities 
in  Italy,  It  was  estimated  that  the  needs  of  the  country  for 
meat  from  outside  sources  during  the  remainder  of  1919 
would  approximate  20,000  tons  a  month.    ■ 

LIVE-STOCK  CONDITIONS  IN   THE   NETHERLANDS. 

The  live-stock  industry  in  the  Netherlands  seemed  to  be 
in  a  very  prosperous  condition  at  the  time  these  observa- 
tions were  made,  in  June,  1919.  All  classes  of  live  stock 
were  in  good  condition,  and  there  appeared  to  be  sufficient 
gra%  to  meet  all  requirements.  The  large  numbers  of 
cattle  seen  in  Uie  pastures  and  fields  were  in  striking  con- 
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trast  to  the  depleted  herds  in  parts  of  France,  Italy,  and  in 
Belgium.  Data  compiled  by  the  ministry  of  agriculture  for 
the  Netherlands  showed  a  decrease  (if'-dl^ntitly  more  than 
6  per  cent  in  the  number  of  cattle,  a  decrease  of  approxi- 
mately 48  per  cent  in  the  number  of  sheep,  a  decrease  of  .67 
per  cent  in  the  number  of  swine,  and  an  increase  of  8  per 
cent  in  the  number  of  horses  from  June,  1913,  to  March, 
1919. 

The  decrease  in  hogs  was  said  to  have  been  due  mainly  to 
the  shortage  of  grain  feeds  and  oil  cakes,  which  formerly 
had  been  purchased  from  America.  The  production  of 
milk,  butter,  and  cheese  likewise  had  been  reduced  becaose 
of  inability  to  obtain  feeds  which  formerly  were  imported. 
In  normal  times  50  per  cent  of  the  dairy  products  were 
exported,  but  the  production  in  June,  1919,  was  sufficient 
only  to  meet  normal  consumption.  It  was  thought,  how- 
ever, that  with  the  importation  of  feeds  the  country  would 
soon  be  in  a  position  to  make  exportations  of  butter  and 
cheese.  Inasmuch  as  the  production  of  swine  is  closely 
associated  with  the  dairy  industry,  it  seemed  probable  that 
the  condition  with  respect  to  swine  would  also  improve. 

It  was  stated  with  reference  to  meat  that  local  production 
probably  would  be  sufficient  to  supply  the  immediate  needs 
of  the  country.  Considerable  quantities  of  pork  products, 
however,  must  be  imported  while  the  herds  of  swine  are  be- 
ing reestablished.  It  appeared  that  small  amounts  of 
frozen  meats  might  be  imported  to  prevent  prices  to  con- 
sumers from  advancing. 

Heifers  and  cows  offered  for  sale  on  the  Rotterdam  mar- 
ket June  24,  1919,  sold  for  from  300  gulden  ($121 )  for  the 
heifers  to  1,000  gulden  ($402)  for  the  best  cows.  Govern- 
ment officials  and  representatives  of  the  live-stock  industry 
stated  there  had  been  a  marked  increase  in  the  registration 
of  purebred  animals,  particularly  cattle,  during  the  war. 
This  increase  in  registration  was  attributed  to  the  belief  that 
there  would  be  a  large  foreign  demand  for  purebred  cattle 
from  the  Netherlands  after  the  war.  Some  breeding  cattle 
had  been  sold  to  go  to  Belgium  and  to  France  and  inquiries 
had  been  received  from  Brazil.  A  comparison  of  the  breed- 
ing stock  seen  on  farms  around  Rotterdam,  The  Hague,  and 
Amsterdam  with  cattle  offered  for  sate  for  slaughter  on  the 
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Rotterdam  market  showed  that  farmers  were  taking  ad- 
vantage of  the  high  prices  for  meat  to  cull  their  herds 
closely,  retaining  only  the  best  for  breeding  purposes  and 
in  many  instances  replacing  grade  with  purebred  animals. 

UVE-STOCK  CONDITIONS   IN  THE   PNITED  KINGDOM. 

The  condition  of  the  live-stock  industry  in  general  in  the 
United  Kingdom  seemed  to  be  satisfactory  in  the  summer 
of  1919  to  the  Government  officials  and  to  othOTs  directly  in- 
terested.   The  numbers  of  animals  in  the  herds  and  flocks 


Cattle  at  tUe  Hull  Live  Stock  Market. 
Jnij,  1918. 

had  been  maintained  much  better  than  was  anticipated, 
considering  conditions  prevailing  during  the  war.'  It  was 
conceded  generally,  however,  that  the  average  weight  of 
animals  in  the  vanous  classes  had  decreased  as  compared 
with  the  average  weight  of  prewar  times.  This  decrease  in 
weight  was  due  to  the  shortage  of  concentrated  feeds,  to  the 
lai^  percentage  of  young  animals,  and  to  drought  condi- 
tions which  prevailed  in  England  during  the  early  summer 
of  1919. 

Data  collected  by  the  British  board  of  agriculture  and 
fisheries,  for  the  years  1914  and  1918,  show  an  increase  dur- 
ing the  war  of  approximately  3J  per  cent  in  the  number  of 
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horses,  an  increase  of  slightly  more  than  1  per  cent  in  the 
number  of  cattle,  a  decrease  of  slightly  more  than  3  per  cent 
in  the  number  of  sheep,  and  a  decrease  of  approximately  29 
per  cent  in  the  number  of  swine.  It  was  estimated  that  the 
increase  iu  cattle  occurred  in  the  number  of  cows  and  heifers 
kept  for  milk  and  the  number  of  other  cattle  under  2  years 
old.  Many  cattle  seen  in  both  England  and  Scotland  were 
comparatively  thin  in  flesh,  and  the  cattle  shipped  Irom  Ire- 
land to  the  London  market  could  have  carried  more  flesh. 
The  consensus  of  opinion  seemed  to  be  that  while  the  total 
number  of  cattle  had  increased,  the  average  weight  had  de- 
creased about  a  hundredweight  (112  pounds). 

The  decrease  in  sheep  was  attributed  by  some  to  the  plow- 
ing of  pasture  lands,  and  by  others  to  a  decrease  in  the  con- 
sumption of  mutton  by  the  English  people.  Statistics  show 
that  the  number  of  sheep  in  the  United  Kingdom  had  been 
decreasing  for  several  years  before  the  war.  The  general 
opinion  seemed  to  be  that  there  would  be  no  material  in- 
crease in  the  number  of  sheep  with  the  return  of  normal 
conditions. 

The  decrease  in  the  number  of  swine  was  caused  very 
largely  by  the  scarcity  of  grain  feeds.  The  number  of  swine 
produced  in  the  United  Kingdom,  however,  has  always  been 
comparatively  small,  consequently  the  reduction  during  the 
war  did  not  seem  to  be  causing  great  concern.  As  the  breed- 
ing stock  has  been  fairly  well  maintained,  the  swine  popula- 
tion can  be  increased  very  rapidly  when  favorable  feed  con- 
ditions develop. 

One  of  the  results  of  the  war  was  a  great  shortage  of  milk 
in  the  United  Kingdom,  The  milk  situation  seemed  to  be 
improving  by  the  middle  of  the  summer  of  1919,  but  it  was 
the  general  opinion  that  considerable  quantities  of  condensed 
milk  would  have  to  be  imported  during  the  winter  of  1919- 
20.  Approximately  290,000,000  pounds  of  condensed  and 
evaporated  milk  were  imported  by  the  United  Kingdom  in 
1918,  largely  from  the  United  States.  The  manufacture  of 
butter  substitutes  in  Great  Britain  increased  greatly  during 
the  war. 

While  Great  Britain  probably  consumes  a  larger  amount 
of  frozen  meat  than  any  other  country  in  the  world,  there 
appeared  to  be  considerable  prejudice  against  the  use  of 
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the  frozen  product.  The  Government  price  regulations  for 
the  winter  of  191&-20  gave  a  differential  of  3  pence  per 
pound  in  favor  of  native  beef  as  compared  with  imported 
frozen  beef. 

Complaints  were  made  that  British  consumers  did  not 
like  American  bacon  imported  during  the  war.  Fresh-pork 
products,  however,  such  as  loins,  met  with  much  favor.  It 
was  stated  on  several  occasions  that  there  would  be  a  fairly 
good  demand  for  fresh-pork  carcasses  weighing  from  125  to 
150  pounds  if  carcasses  of  such  weights  could  be  supplied 
from  the  United  States.  Inasmuch  as  the  people  were  ac- 
customed to  eating  less  meat  during  the  war,  the  rate  of 


Cattle  on  the  London  Markets. 

Jul7.  lOlO. 

consumption  was  not  expected  to  go  back  to  a  prewar  level 
even  when  all  restrictions  and  regulations  were  removed. 
It  appeared,  however,  that  Great  Britain  would  have  to  im- 
port considerable  quantities  of  pork  and  pork  products  for 
several  years  t«  meet  the  needs  of  the  country,  and  that  these 
importations  would  have  to  come  largely  from  the  United 
States,  the  only  available  source  of  supply. 

The  purebred  live-stock  business  in  Great  Britain  was 
stimulated  greatly  by  the  war.  Farmers  found  that  the 
high  prices  enabled  them,  in  many  instances,  to  dispose  of 
their  grade  stock  and  to  replace  it  with  purebred  stock  of 
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greater  breeding  value,  with  only  a  small  additional  outlay 
of  money.  The  anticipation  of  trade  with  foreign  countries 
also  served  as  a  stimulus  to  the  purebred  industry.  It  was 
found  that  British  breeders  also  were  looking  to  Brazil  and 
other  South  American  countries  for  foreign  trade.  Consid- 
ering that  they  were  held  soon  after  four  years  of  war,  the 
displays  of  stock  made  at  both  the  Royal  Agricultural  Show 
at  Cardiff  and  the  Highland  Agricultural  Show  at  Edin- 
burgh were  very  creditable, 

TABULAR  SURVEY. 

In  order  to  obtain  as  much  information  as  possible  con- 
cerning the  general  conditions  of  the  live-stock  industry 
with  reference  to  total  supplies,  the  best  data  obtainable  for 
several  other  countries  have  been  collected  and  assembled  in 
the  accompanying  tables,  together  with  the  data  for  those 
countries  in  which  conditions  have  been  discussed  in  detail. 
A  comparison  of  the  figures  given  in  these  tables  shows  that 
the  total  number  of  cattle  in  15  countries  increased  approxi- 
mately 9  millions,  while  the  total  number  of  sheep  and 
Bwine  (these  figures  are  for  14  countries,  as  recent  data  on 
sheep  in  Belgium  and  swine  in  Argentina  are  not  available) 
decreased  approximately  2J  millions  and  7J  millions,  respec- 
tively. The  decrease  in  the  number  of  horses  in  the  10  coun- 
tries of  Western  Europe  was  867,000,  while  the  increase  in 
the  other  4  countries  was  1,835,000,  making  a  iiet  increase  in 
the  14  countries  of  968,000  head,  or  2.6  per  cent. 

This  comparison  does  not  take  into  consideration  the 
former  Empires  of  Austria-Hungary  and  Bussia,  nor  the 
Balkan  States,  other  than  Greece,  for  the  reason  that  data 
regarding  the  number  of  animals  in  those  countries  are  not 
available.  If  data  were  available  for  those  countries  a  still 
further  decrease,  as  compared  with  prewar  numbers  of  live 
stock  in  Europe,  probably  would  be  shown. 

The  most  important  factor  to  be  considered  is  that  the 
total  number  of  cattle,  sheep,  and  swine  in  the  10  European 
countries  for  which  data  have  been  obtained  had  decreased, 
while  an  increase  had  taken  place  in  other  countries,  par- 
ticularly the  United  States,  Canada,  and  Argentina. 

The  policy  of  the  European  countries  probably  will  be  to 
import  meats  and  meat  products  to  supply  their  needs  while 
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the  herds  and  flocks  are  beinff  reestablished.  There  is  do 
doubt  that  Europe  will  need  a  large  amount  of  meat  and 
meat  products  from  outside  sources  until  the  shortage  in 
live  stock  resulting  from  the  vrar  has  been  made  good.  It 
does  not  follow,  necessarily,  however,  that  importations 
equivalent  to  the  shortage  of  meat  and  meat  products  result- 
ing from  the  decrease  in  live  stock  will  be  made  while  the 
numbers  of  live  stock  are  being  brou^t  back  to  a  prewar 
basis.  The  inability  to  buy,  the  difficulty  of  obtaining 
credits,  and  the  fluctuating  rate  of  exchange  are  factors 
which  will  tend  to  limit  the  amount  of  food  to  be  purchased 
from  outside  sources  and  will  tend  to  stimulate  production 
at  home. 
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By  Geokoe  M.  Wabrer, 
EvdrauUc  Engineer,  Bureau  of  Public  Roadt. 

"TS  THE  CELLAR  DRY? "  is  one  of  the  first  qaeetions 
■'-  people  ask  when  comddering  the  purchase  of  a  home. 
Real  estate  dealers  say  that  a  good  cellar  adds  $500  to  the 
selling  price  of  an  average  dwelling.  Be  that  as  it  may,  a 
good,  dry  cellar  is  a.  valuable  asset,  nor  can  its  true  value  be 
measured  in  dollars.  Rather,  its  value  is  determined  by 
the  convenience,  comfort,  ajid  health  of  those  who  dwell 
in  the  home. 

It  is  well  known  that  dry  air  is  a,  poor  conductor  of  heat 
or  cold  and  it  promotes  evaporation,  which  is  a  cooling 
process.  It  is  well  known  also  that  moisture  favors  decay, 
corrosion,  and  the  growth  of  many  forms  of  life  which  are 
objectionable  or  harmful  to  man.  For  these  reasons  a  dry 
cellar  is  better  insulated  and  is  less  subject  to  outside  tem- 
perature changes  than  a  damp  cellar.  In  brief,  a  damp 
cellar  is  unfavorable  for  the  storage  of  fruits,  vegetables, 
and  foods,  is  destructive  of  sills,  floors,  pipes,  tools,  and 
utilities,  is  productive  of  unsanit-ary  conditions,  and  without 
much  doubt  aggravates  or  is  a  contributory  cause  of  certain 
well-known  ailments  of  man. 

NEW  SITES. 

As  it  is  better  to  avoid  mistakes  than  to  correct  the  conse- 
quences, it  is  fitting  at  the  outset  to  speak  briefly  regarding 
selection  of  new  building  sites.  The  most  important  points 
to  be  observed  are  as  follows: 

(1)  The  site  should  be  moderately  elevated  so  that  a  fall 
in  at  least  one  direction  from  the  building  is  obtained.  Many 
prefer  a  "  perched  "  site  because  of  commanding  view,  better 

425 
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movement  of  air,  greater  depth  to  ground  water  (that  is,  the 
surface  of  the  water  showing  in  a  well  or  pit  and  often  called 
the  water  table),  and  superior  surface  and  underground 
drainage.  Others  prefer  to  forego  some  of  these  advantages 
and  to  select  a  site  sheltered  from  strong  winds,  especially 
those  likely  to  bring  stormy  or  cold  weather. 

(2)  The  ground  should  be  so  open  and  porous  that  air 
^nd  water  are  admitted  readily,  as  for  esample  sands, 
gravels,  or  soils  capable  of  good  cultivation.     The  vegeta- 


H  M«7ifff  TABLE  sn'^ntumts' 

Fio.  1. — Four  Classes  of  Ground  and  Ground  Wat(?r  Conditions. 

Tb^se   diagrams   c 

tion  should  not  be  profuse,  and  the  soil  and  subsoil  should 
be  clean,  that  is,  contain  little  or  no  organic  wastes  of  either 
animal  or  vegetable  origin. 

(3)  The  site  should  be  well  and  deeply  drained.  During 
the  wet  season  of  the  year  the  ground  water  should  be  at 
least  10  feet  below  the  surface  of  the  ground,  and  a  depth 
of  15  feet  insures  still  better  aeration  and  ventilation  of  the 
ground.  As  to  the  distance  between  the  cellar  bottom  and 
the  ground  water,  much  depends  on  the  character  of  the  in- 
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tervening  earth  and  the  type  of  floor  used.     In  precisely  the 

same  way  that  oil  rises  in  a   lamp   wick   or  ink  spreads 

over  blotting  paper,  water  will  pass  through  the  minute 

spaces  or  pores  existing  in  all  kinds  of  soil  and  many 

varieties  of  solid  rock.    This  capillary  rise  in  coarse  sands 

and   gravels 

may  be  no  more 

than  2  or  S  feet,  ' 

but    in    very 

fine  sands,  silts, 

and  clays  it 

may       range 

from    5    to    8 

feet. 

(4)  No  site 
should  be 
chosen  without 
first  determin- 
ing the  source 
of  the  domestic 
water  supply, 
its  purity  and 
abundance,  and   "*"  i"""' '"  wei 

„    .  '       ,        Note  the  Joint  - 

nxmg  upon  the 

location     of     a 

suitable  plot  of 

ground  in  whicli 

to  waste  sewage 


Fio.  2.— Unsatisfactory  Cellar  Wall. 

Secttonal    Tlt^n 


Bn   IB-inch   rabble   m&soDry   cellar 
ster  County,  N.  Y„  November,  1919. 
the  oierhnngliig  face,  and  the  loose 
ot  the  backlog  wbere  the  mason  Htands.     Tb« 
■Ite  ilopes  aharplf  towards  the  face  agalost  which  the 
mason   la   standing.     In   eicavallng  <or   the  cellar,   the 
earth   was   cut   down   approxlmatelr  to   the   slope   A-B. 
Aa  the  maaonrr   prcigrcBsed,   loose   earth  wns   thrown  la 
For  backing  nnd  to  »prve  as  a  footing  ot  platform  for  the 
raaaoD.    Obviously,  much  nnneed  atone  and  bits  of  mortar 
other       foul    '^nnd  their  waj  Into  the  backing,  the  wholo  forming  an 
J       ,  eiccllent  medium  for  the  pasuaBe   of  aurtace   water  and 

drainage.  seepage  to  and  through  the  cellar  wall. 

DAMP  AND  WET  CELLARS. 

STUDTINO  THE  CAUSK8. 

The  causes  of  damp  and  wet  cellars  group  naturally  into 
four  classes  represented  diagrammatically  in  figure  1. 

(a)  Where  the  cellar  bottom  is  above  the  capillary  reach 
of  the  pround  water,  but,  because  of  faulty  walls,  backing, 
or  grading,  eaves  water,  melting  snow,  or  other  surface  drain- 
age passes  into  the  cellar.     (See  figs.  1  (a),  and  2  and  3.) 

{&)  Where  the  cellar  bottom  or  walls  are  within  reach  of 
capillary  water,  producing  merely  a  damp  cellar. 
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(c)  Where  the  cellar  bottom  is  below  the  water  table,  but 
the  ground  slopes  so  that  the  water  table  may  be  lowered  by 
drainage. 

{d)  'Where  the  cellar  bottom  is  below  the  water  table  and 
n  drainage  outlet  can  not  be  secured. 

APPLTINO  THE  REMEDIES. 

(a)   Where  a  cellar,  by  reason  of  poor  construction  and 
gi'ading,  becomes  a  sump  or  basin  for  the  periodic  collection 
of     water     from 
eaves,     down 
spouts,    snow 
banks,    or    othei 
surface     sources, 
a  number  of  sim- 
ple remedies  are 
employed.   A 
surprisingly    e  f- 
fective     method, 
and  one  that  im- 
proves   the    ap- 
pearance      of 
every     1  o  w  -  s  e  t 
building,    is    to 
place    additional 
filling  against 
Fig.  3.— InaWe  Face  of  Wall  Shown  In  Fig.  2.     *°**      "^"'^     '"® 
WallB  o(  thl.  oharacter  aboond  m  neaclj  every  stone,    cellar    wall    and 
prodnclDK  locaUty.    I(  the  JolDta  on  bo:li  Jaces  are  wpU    grade  down  tO  a 
pointed  and  H  tbe  pointlns  ts  kept  In  thorouKh  repair,    „„„_*>,       -.1,  »  m 
inch  walla  may  be  fairly  gecnre  agBlnst  rata  and  mice.    ="'""*'"  T^   jj 

Against  the  searching  power  of  water  nnder  presaore,  slope  that  Suall 
even  a  amall  pool  of  sartace  water  or  a  little  seepage.  j^^^  ^t  least 
tbey  are  of  slight  avail.  „  ,  n     *       i 

8  or  10  feet 
from  the  wall.  After  seeding  with  a  good  lawn  grass  and 
raking,  the  surface  should  be  rolled  or  otherwise  finned. 
Since  the  object  sought  is  the  quick  shedding  of  surface 
water,  steepness  of  the  grading  is  very  important.  If  nec- 
essary to  grade  as  high  as  the  cellar  windows,  a  curved  or 
rectangular  well  or  hatchway  of  concrete  or  brick  should 
be  built  about  them.  Hinged  covers  for  closing  the  liatches 
during  heavy  rain  or  snow  should  be  provided.    Handled  in 
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the  manner  described,  the  beneficial  effects  of  a  sharply- 
sloping,  well-sodded  zone  around  a  building  are  surprising. 

Another  method  frequently  used  is  to  lay  a  sloping  pave- 
ment, walk,  or  gutter  2  or  3  feet  in  width  and  composed  of 
Fio,  4.— Shedding  Water  from 
Cellar  Walls. 

A  BloplnK  peTemcnt  of  Portland 
cemeot  concrete  Is  uaefnl  (or  abed- 
dlDS  water  (rom  foaudatlOD  walls 
and  tormB  a  convenient  walk.  A, 
WElI-tanip«d  cinders  (not  asbes), 
Blag,  coarse  sand.  srSTel,  or  atone 
roundatlon  thorougMy  wet  Jast  he- 
race  placing  concrete.  B,  Pave- 
ment ;  for  two-course  work  propor- 
tion the  concrete  1  r  81 :  B  or 
1 ;  8  :  &  ;  use  anSclent  water  eo  tbat 
ate  tamplag  It  sball  Jast  flusb  to  tbe 
a  base  codtep  4  to  4]  Inches  thick  ; 
15  minutes  with  a  one-half  to  three 
coat  of  1 ;  E  cement  mortar  worked 
hard  finish  with  steel  trowels. 

For  one-course  work  prepare  the  I 
above ;  proportion  the  concrete  as  ric 
lay  a  course  4  to  i\  Inches  thick 
trowels,  promptly  work   the  surface   ._    ,_. 

hard  non absorbent  flnlsb.     C.Wall  surface  abutting  the  pavement  to  be  cleaned, 
brushed,  roughened  with  ■  stone  hammer  and,  Just  before  placing  the  concrete, 
thoroughly   wet  end  well  smeared  wllb  neat  cement  paste.     D,  Core  or  fllleb 
of  cement  mortar. 
Fio.  iS.— Shedding  Water  from 
Cellar  Walla. 

A  sloping  pavement  of  bltomlnona 
concrete  (or  shedding  water  from 
foundation  walls.  A,  Twelve-Inch 
lonndatlon  of  malerlala  similar  to 
those  Bpedfled  In  flg.  4.  B,  Four- 
inch  pavement  of  bltomlnoua  (beat 
quality  gas-works  coal-tar  retlned  o( 
light  oils  and  other  matti^rs  atreeted 
b;  atmospheric  Inflnences  Is  speel- 
fled  frequently)  concrete  put  down 
in  three  courses ;  Brst.  a  base  coui 
gravel,  broken  atone,  or  stag  Ij  to 
greatest  diameter,  partially  covered 
tamlnoDS  composition,  spread  eveni;, 
and  rolled  until  the  stone  ceases  to 
the  roller ;  second,  a  binder  course 
gravel  or  broken  stone  not  exceedli 
diameter,  heated  and  thoroughly  coat 
with  hot  bituminous  composition,  and 
while  still  warm  and  workable  with  niiea,  spreaa 

evenly  over  the  base  course,  and  compressed  and  rolled  Into  the  base,  filling  the 
voids  and  producing  a  smooth  surface  and  a  total  depth  In  tbe  two  conrses  Of 
not  less  Chan  3  Inches  ;  third,  a  wearing  course  or  surfacing  of  clean  sand  or 
atone  dust  graded  from  very  flue  to  about  one-fourth  Inch  In  diameter,  heated 
no  more  than  necessary  to  make  It  work  easily  when  mixed  with  bltamliiaaa 
composition,  and  the  mliture  while  stilt  hot  spread  In  a  1-Inch  layer  on  the 
binder  course  and  thoroughly  compressed,  followed  bj  a  sprlDkllag  of  line  sand 
or  hydrauUc  cement  weU  rolled  In. 
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Portland  cement,  coal-tar,  or  other  bituminous  concrete. 
Such  protection  is  illustrated  in  fibres  4,  5,  and  6,  the  gutter 
in  the  latter  figure  being  useful  for  conducting  surface  water 
along  a  cellar  wall. 

Where  no  use  is  made  of  the  rain  water,  it  is  always  de- 
sirable to  connect  the  down  spouts  with  dry  wells  located  15 
or  more  feet  from  the  building  or  to  pipe  to  a  suitable  sur- 
face outlet.    Figure  7  shows  the  use  of  a  dry  well.    In  many 
cases  it  is  possible  to  obviate  the  difficulty  even  more  simply. 
Figure  8  shows  the  well- 
graded  grounds  at  a  New 
York   house,   but   unfortu- 
nately   after    heavy    rains 
water  worked  into  the  cellar. 
The     trouble     was     readily 
traced  to  one  of  the  down 
spouts,  which  curiously  was 
on   the   lower   side   of   the 
house  where  the  slope  away 
was  excellent.    (Rear  right- 
hand  coruBr.) 

The  trouble  was  removed 
entirely  by  laying  a  small 
half-round  concrete  gutter 
about  6  feet  long,  as  shown 
in  figures  9  and  10.  The 
same  end  often  is  secured 
sDttei  of  the   by  laying  on  the  surface  of 

':zs:'Z.  *  ™  .r„-..;s,.v:  «>.  g™und  »  u.,haped 

or  more  lor  each  foot  of  length  will  trOUgh  Or  gutter  of  WOOd, 
prove  o(  «mce.  ^^^.^^   ^^   ^^^^^    ^   pj^^j^   ^^ 

galvacized-iron  pipe,  or  a  few  lengths  of  vitrified  channel  pipe. 
The  reader  will  notice  that  the  purpose  of  all  these  meas- 
ures is  to  throw  surface  water  away  from  the  cellar  wall 
quickly.  Where  this  can  be  done  the  chances  are  good  that 
the  water  will  sink  to  the  great  reservoir  of  ground  water 
before  it  can  spread  laterally  to  the  cellar.  As  between  the 
vertical  movement  and  the  horizontal  movement  of  perco- 
lating water,  the  former,  especially  in  porous  soils,  is  likely 
to  be  much  the  more  rapid.     For  example,  water  applied  at 


Ihe  eaves  niid  aldi 
conducted  along 
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the  surface  of  a  very  dry  undisturbed  sandy  soD  penetrated 
to  a  depth  of  6  feet  in  24  hours,  but  the  lateral  movement 
was  only  about  2  feet. 


a  cODcrete  ilab,  corerlng  stou^,  or  h»Ty  ctobb  planklDK  1  toot  below  tba 
Bortsce  of  the  groand;  Bomrtlmm  an  eicHTUtloD  la  merely  Qlled  wllb  coarse 
gravel,  bowlders,  brokeo  stooe,  brict,  slag,  or  other  simitar  waste  materials. 
B,  Four-Inch  drain  tile  or  vitrified  sewer  pipe,  closed  JolntB,  laid  aboot  2  feet 
below  the  gronnd  Burtacc.  C,  CoDcrete  bedding  to  bold  elbow  in  place.  D, 
Sliort  piece  o(  4-1q(;1i  caet-lron  pipe.     E,  Bain  conductor  or  down  apoat. 
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down  in  workmanlike  manner  with  the  top  troweled  to  a 
hard  glassy  surface,  is  practically  impervious  to  moisture 
and  will  even  withstand  small  pressures  of  water. 

Where  it  is  desired  to  reduce  or  prevent  dampness  in  ex- 
isting stone,  brick,  or  concrete  walls  and  floors,  or  to  shed 
water  down  the  walls,  the  simplest  method  is  to  apply  two 
coats  of  some  specially  prepared  damp-proofing  paint.    As 


Fio.  8.— Where  Roof  Water  Worked  Into  tbe  Cellar. 

Well  graded  growna*  that  Beemlnglj  would  ahed  water  like  a  polireman's 
helmet.  Nevcrtbeleas,  rain  water  vorked  Into  tbe  cellar,  the  chubc  being  a 
down  Bpont  that  discharged  on  tbe  anrface  at  the  rear  rlgbt-hand  cornpr  of 
the  bonae.  Cnrloualy,  tbe  traable  occarred  on  Ibe  down  bill  aide  of  the 
bouae,  where  the  slope  sway  wub  excellent.  Method  ol  KmoTlng  tbe  (roDble 
Is  told  in  flgi.  e  aod  10. 

in  all  painting  operations,  the  surface  to  be  treated  should 
be  thoroughly  clean  and  dry  and  the  paint  be  brushed  into 
all  pores,  hair  cracks,  and  inequalities,  leaving  a  smooth  con- 
tinuous coating  throughout.  One  gallon  of  concrete  paint 
will  double-cover  from  50  to  125  square  feet  of  masonry  sur- 
face, depending  on  its  roughness  and  porosity.  For  cellar 
interior  work,  white  walls  and  lijrht  gray  enamel  on  the 
floor  give  a  neat,  pleasing  effect.  Under  ordinary  wear  and 
use  a  floor  so  treated  does  not  liecome  gritty;  a  broom  or 
mop  works  on  it  without  "  drag,"  and  hence  the  labor  of 
cleaning  or  washing  is  much  lightened. 
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Where  a  paint«d  floor  is  subject  to  heavy  or  continual 
wear  some  sort  of  protective  coating  is  necessary.  A  thick 
plastering  of  richly  mixed,  smooth-troweled  Portlanii  cement 
mortar  frequently  is  used  for  this  purpose.'  Similar  treat- 
ment of  the  outside  of  walls,  both  above  and  below  the 
ground  surface,  is  a  great  aid  in  protecting  the  damp- 
proofing  coating,  and  preventing  flaking  and  peeling.  Figure 


Fig.  9. — How  fo  Lead  Eoof  Water  Away  from  the  House. 
Homemade,  hotF-round  coDcrete  gutter  about  8  Incb^  wide  and  6  leet  long. 
The  edges  next  tbe  grass  are  nbout  2  laches  thick  and  the  Traterwa}'  beaeath 
the  down  spout  ia  widened  to  resemble  a  shallow  platter.  A  fccnnel  \e  at  the 
right  ot  the  down  spout  and  at  tbe  lett  a  2-(oot  rule  leans  against  tbe  cellar 
wall. 

12  shows  the  application  of  a  heavy,  penetrating  bituminous 
damp-proofing  paint  to  a  brick  wall  and  the  subsequently 
applied  plaster  coat. 

Figure  13  shows  the  use  of  a  large  brush  in  applying 
heavy-bodied  bituminous  or  asphaltic  coatings  to  the  outside 
of  cellar  walls.  A  further  development  of  the  process  is 
shown  in  figure  14.  Here  a  priming  and  bonding  coat  of 
liquid  bitumen,  mixed  with  a  strong  penetrating  solvent,  is 
being  applied  cold  with  a  brush,  and  after  the  primer  is 
dry,  a  heavy  tough  bitumen  compound  is  swabbed  on  hot 
154887°— YBK  1918—28  +  28 
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n-ith  a  roofing  mop.  This  method  is  used  extensively,  not 
only  to  prevent  the  absorption  of  moisture,  but  to  shed  seep- 
age down  walls.  For  use  under  moderate  temperature  con- 
ditions a  primer  of  creosote  oil  may  be  used,  followed  by  a 
coating  of  coal-tar  pitch  applied  with  a  mop. 

Where  the  use  of  damp-proofing  paints  and  coatings  is 
contemplated,  one  should  get  full  directions  and  specifica- 


Fio.  10. — Looking  Across  the  Gutter  Shown  in  Fig.  9. 

Note  that  tbe  cnttei  1b  almost  flnah  wltb  th«  ground  mrtaoe,  nod  hence  !■ 
Bllebt  obstructloQ  to  the  toot  oi  to  a  lawn  mower.  The  hal,  with  n  foot  mie 
leaning  agnlnst  It,  la  atwnt  midway  of  the  lengtll  of  the  gutter. 

tions  from  a  reliable  manufacturer  whose  materials  are  to 
be  employed.  Other  methods  of  damp-proofing  are  dis- 
cussed later  under  waterproofing. 

(c)  'Where  a  cellar  bottom  is  below  the  water  table  and  a 
drainage  outlet  can  be  obtained  within  reasonable  distance, 
a  drain  should  always  be  constructed  for  removal  of  the 
ground  water  at  least  as  low  as  the  bottom  of  foundation 
walls  and  the  under  side  of  floors.  This  is  a  wise  precaution, 
even  where  special  waterproofing  measures  are  to  be  em- 
ployed. 

Figure  15  shows  a  4-inch  tile  drain  laid  6  inches  below 
and  outside  of  a  cellar  wall.    The  pipe  should  be  sound, 
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hard-burned,  or  vitrified  drain  tile  or  ordinary  sewer  pipe 
ivith  socket  joints.  Nothing  smaller  than  4-inch  should  be 
laid.  The  grade  or  fall  should  be  smooth,  and  to  guard 
against  settlement  of  clay,  silt,  or  mud  within  the  pipe  it 
should  be  as  great  as  possible.  If  it  is  certain  that  only 
clear  water  will  enter  the  pipe  the  grade  may  be  as  fiat  as 
3  inches  in  100  feet.    Each  pipe  should  be  carefully  bedded 


CmRS£.  BROKEN  STONE  OR  SCREENED  Q?AVEL 


Fig,  11. — Alr-Fllled  Spnce  iinder  Cellar  Floors  Reduces  Dampness. 

Two  methods  of  ioteiceptlDg  capillary  water  and  reducing  dampncae.  Id 
both  tbe  essentlBl  principle  la  that  o(  ao  atmndance  of  air-filled  space.  The 
wooden  floor  Is  open  1o  the  objection  that  It  U  not  permanent  nnd  olteri 
relnse  lor  rsta  and  vermin. 

its  full  length  so  as  to  avoid  uneven  loading  and  the  liability 
to  breakage.  The  joints  should  be  kept  open  about  the 
thickness  of  a  knife  blade  and  to  prevent  entrance  of  loose 
earth  should  be  encircled  with  strips  of  burlap  or  other 
similar  material  about  6  inches  wide  and  16  inches  long. 
That  the  burlap  may  not  be  dislodged  it  ^ould  be  wired 
or  tied  on  with  two  pieces  of  string,  one  on  each  side  of 
the  joint.  Sometimes  strips  of  tarred  paper  or  specially 
constructed  earthenware  gutter  and  cap  pieces  are  used  for 
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protecting  the  joints.  The  pipe  should  be  surrounded  and 
protected  with  fine  clean  screened  gravel  or  broken  stone, 
after  which  similar  but  coarser  material,  say,  one-half  inch 
to  1-inch  size,  should  be  used  to  cover  the  top  of  the  pipe 
to  a  depth  of  a  foot.  Over  the  top  of  the  broken  stone  it  is 
well  to  spread  burlap  or  bagging  to  prevent  fine  material 
falling  or  washing  down  into  the  stone.  Sods,  grass  side 
down,  hay,  straw,  cornstalks,  or  brush  may  be  used  for  this 


Fjo.  12.— Damp-Prooflng  Paint  and  Plaster  Coat. 

AppUcatlon  o(  a  beavj',  penetraUng,  lackf,  bandlnc  aod  damp-praoanB 
paint  lo  B  brick  wall.  The  plaater  coat  Is  troweled  directly  on  the  painted 
eurface.  Ihns  protPcHng  the  paint  aai  prcvenling  flaking  and  pccllns. 

purpose  with  fair  success.  Where  a  building  is  located  on 
a  hillside  and  the  soil  against  the  cellar  wall  is  likely  to  be 
saturated,  the  coarse  stone  filling  should  be  brought  up  to 
near  the  surface  of  the  ground  and  the  top  soil  be  placed, 
graded,  and  seeded  in  the  usual  way.  A  belt  that  not  only 
collects  ground  water  but  effectually  intercepts  both  seepage 
and  capillary  water  is  thus  placed  around  the  cellar  or  on 
those  sides  whence  the  flow  comes.  If  the  site  of  the  cellar  is 
very  soft  or  springy  two  or  three  parallel  branch  drains 
should  be  laid  beneath  the  cellar  floor. 
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Figure  16  shows  how  a  man  in  Maryland  made  use  of  the 
house  sewer  for  lowering  the  ground  water  beneath  his  cel- 
lar. Usually  it  is  not  permissible  to  discharge  ground  water 
into  a  sanitary  sewer,  but  circumstances  may  make  it  ad- 
visable. 

Figure  17  shows  a  type  of  drain  that  should  not  be  used. 
It  is  located  about  6  inches  inside  the  cellar  wall  and  drain- 
age is  conducted  to 
a  low  point  in  the 
cellar  and  thence 
through  the  wall  to 
an  outlet.  Draiaq 
of  this  kind  prevent 
submergence  of  the 
cellar  floor,  but  do 
not  prevent  exces- 
sive dampness.  The 
writer  has  seen  in 
high  mountainous 
locations  and  in  the 
dry  season  of  the 
year  cellars  having 
good  concrete  floors, 
but  drained  in  th^ 
manner  just  d  e- 
scribed,  so  wet  that 
drops  of  water 
hung  from  the  floor 

beams;  and  hanging     ^">-  13.— Bituminous  or  AsphalHc  CoatlnR. 
shelves,  when  punc- 
tured with  a  knife, 
exuded  water  freelv. 


WATEBPBOOFISO. 


irge  LrDsh  \a  applylog  heavy-lioilled 
bllumlnons  or  naphalUc  coatings  to  the  outaldc  o( 
ccUBr  walls.  Sometimes  tbi^  coating  falls  to  take 
bold  and  later  HukeB  off  or  comeB  olT  In  patctK^s. 
Tbia  Is  due  to  chilling  and  soIIdlFylas  ol  the  com- 
pound wben  broDgbt  In  contnct  irlth  a  cold 
masonry  surface.  It  Is  very  Important  that  the 
penetratloQ  be  deep,  Ibc  adhesion  be  complete,  and 
a  eoDtlnaona,  wcll-kQit  coat  be  spread.  Where  the 
s  are  advisable. 


conditions  a 


{d)  Where  a  cel- 
lar bottom  is  below 
the  water  (able  and  a  drainage  outlet  can  not  be  secured, 
waterproof  construction  is  required.  Successful  waterproof- 
ing is  a  man's  job,  and  calls  for  all  the  ingenuity  the  house- 
holder can  exercise  or  command.    A  cellar  may  be  water- 
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tiglit  to-day  and  leak  badly  1  year  or  10  years  hence.  A 
volume  could  be  written  on  the  subject,  but  this  paper  will 
merely  discuss  a  few  of  the  most  important  points. 

Two  principal  methods  of  waterproofing  are  in  use, 
namely,  the  integral  and  the  membrane.  In  the  integral 
method  mixtures  or  compounds  containing  some  such  sub- 
stance as  clay,  hydrated  lime,  sodium  silicate,  soda,  lye, 
alum,  paraffin,  wax,  soap,  or  oil  are  incorporated  in  the  con- 


Pio.  14,— Damp-Prooflng  the  Outside  of  a  Cellar  WalL 

On  the  left.  eppllcBtlon  ot  a  penetrattiiB,  bituminous.  prlmlDg  rdiI  boDiUns 
coat  cold  with  a.  bnub.  After  tbe  primer  U  set  and  dry,  a  bltumloouB  com- 
pound la  melted  Id  large  kettles  aod  Ib  iirabbed  on  bot  with  a  rooQng  mop  as 
■bown  on  the  right.  Tbe  coating:  nhoald  be  thick,  tough,  and  aomewbat 
elastic  and  yielding. 

Crete  or  mortar  during  the  mixing.  In  the  membrane 
method  a  specially  prepared  felt,  cotton  drilling,  or  otl\ier 
approved  fabric  is  put  down  in  overlapping  layers,  coated 
and  cemented  together  with  hot  coal-tar  pitch  or  other  bi- 
tuminous compound,  the  whole  forming,  or  intended  to  form, 
virtually  a  water-tight  box  in  which  the  masonry  is  set. 

Integral  Method. — Some  of  the  preparations  used  in  the 
integral  method  of  waterproofing  depend  on  the  void-filling 
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action  of  their  finely  divided  particles,  but  others  naturally 
repel  water  in  the  same  manner  that  neat's-foot  oil  turns 
water  from  a  boot.    Some  of  the  preparations  in  the  form  of 


Fig,  15.— How  to  Drain  o  Cellar  Site. 

Foar-lnch  tile  dralo  laid  on  atralgbt  Uuea  and  smooth  srades  abODt  lO 
iDcbeg  outfllde  of  the  famidstloa  and  6  iacheB  below  Iti  tottom.  RedlllDE  tbe 
treoch  with  coarie  material  to  tbe  loam  Dlllns  places  a  belt  aboat  the  cellar 
that  eSectnall;  remOTes  Eronnd  water  and  Inlercepta  both  seepage  and 
capillar;  water. 

a  whitish  powder  are  mixed  dry  with  the  cement,  and  others 
in  paste  or  liquid  form  are  added  to  the  water.  The  investi- 
gations of  the  Bureau  of  Public  Roads  have  shown  that 
petroleum  residuum  possessing  certain  characteristics  (the 
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specifications  allow  paraffin  base  and  mixed  baae  oils  but  do 
not  allow  highly  asphaltic  oils)  can  be  used  successfully  for 
both  damp-proofing  and  waterproofing  under  light  pressures, 


^rORAIN  TILE 


^^^^  f°lc^i^3£^      ^:?'_DmiJiL£__ 


Pic.  10. — Draining  through  House  Sewer — Rarely  Advisable. 
Uaklng  QHE  oC  an  eilatliiK  house  sewtT  for  loweriog  the  groaiid  water 
benestb  a  cellar,  h  hole  BufflclenClji  larse  to  take  u  li-lnch  wrought  Iron  pipe 
was  drillod  Id  the  t-lnch  cnst-lron  house  sewer  and  a  homemiitle  trap  and 
outlet  coDslBtlDB  o(  a  rcturD  bend  and  2  ebort  plecr«  ol  ll-lnch  pipe  were 
iDBtalled  aa  shown  In  a  anmp  IS  lochea  sqnare  and  20  Inches  doep.  Ground 
water  enters  the  niinp  through  two  lines  of  3-luch  drain  tile  and  the  opea- 
JolQt  brick  work  composing  all  fonr  aides  of  the  npper  portion  of  tbe  sninp. 
Below  the  brick  work  the  mmp  is  made  of  concrete  and  Is  watet'tlEht.  thus 
securing  seal  against  tbe  emission  of  foul  air  from  the  sewer.  Use  of  a 
sanitary  sewer  for  tbe  ri'moval  of  ground  water  Is  rarely  advisable.  Sncb 
sewers  are  seldom  designed  to  handle  ground  water  and  other  ob]ectlona  relate 
to  tbe  liability  of  sewage  backing  up  Into  the  cellar  and  leakage  or  evaporation 
destroying  the  water  seal  in  the  sump.  Lf  employed,  the  method  should  be 
conBldered  for  temporary  ase  only,  and  the  certainty  of  the  water  seal 
should  be  proved  by  frequent  inspection. 

and  the  subject  is  concisely  treated  in  Department  Bulletin 
230, "  Oil-Mixed  Portland  Cement  Concrete," copiesof  which 
may  be  had  upon  request. 

Probably  no  one  knows  which  of  the  many  preparations 
is  the  best.    With  the  successes  are  many  failures,  caused 
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in  part  by  inhermt  weakness  of  the  method  and  in  part  by 
faulty  workmanship  in  mixing  and  placing  the  concrete. 
Much  of  the"  trouble  comes  at  construction  joints  and  at 
cracks  caused  by  settlement,  shrinkage,  temperature  changes, 
and  other  agencies.  At  these  points  integral  waterproofing 
fails.  But  where,  as  so  frequently  happens,  a  lean,  raw 
concrete  is  carelessly  placed,  perhaps  in  the  expectation  that 
water  under  pressure  from  beneath  or  the  back  can  be 
"smothered,"  failure  is  certain,  nor  can  suchfailunes  be  at- 
tributed to  the  integral  method. 

The  fact  needs  to  be  strongly  impressed  that  no  water- 
proofing preparation  can  make  amends  for  a  concrete  that 
is  not  dense  and  uniform  throughout ;  that  is,  honeycombed 


Tbese  are  located  Just  InBlile 
the  cellar  wall  aad  mar  be  half- 
rODDd  tile,  H  mere  g^roove  In  the 
concrete,  or  a  iDiall  stooe-fllled 
dltcb  drntnlng  to  a  low  point  Id 
tlie  cellai,  and  from  thence 
through  the  wall  to  an  ontlet. 
ThoDBh  dralDa  of  thia  kind  pre- 
vent  Bubmersence  of  the  cellar 
floor,  tbcy  do  not  prercnt  eicea- 
«lve  dampness  In  all  partE  of  the 

or  containing  pockets  of  stone,  sand,  water,  or  air.  Con- 
crete to  be  dense  and  impervious  requires  first-class  mate- 
rials and  workmanship,  and  in  so  far  as  these  are  employed 
the  need  of  special  waterproofing  mixtures  and  compounds  is 
lessened.  Indeed,  assuming  that  cement,  sand,  and  stone 
are  so  graded  and  combined  with  water  as  to  produce  a  con- 
crete of  maximum  density,  the  principal  effect  of  certain  sub- 
stances used  for  waterproofing  may  be  mere  increase  of  the 
volume,  an  effect  that  would  be  produced  by  introducing 
almost  any  foreign  substance. 

Water-tight  c<mcrete. — ^The  following  directions  will  be 
found  of  great  practical  value  in  building  water-tight  con- 
crete floors  and  walls. 

Start  the  work  in  mild  weather  and  during  the  dryest 
season  of  the  year,  when  the  ground  water  is  the  lowest.  If 
necessary  in  order  to   eliminate  all  hydrostatic   pressure 
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against  newly  placed  concrete,  a  sump  or  hole  must  be  sunk 
at  one  corner  of  the  cellar  excavation  and  the  ground  water 
be  lowered  by  pumping. 

Use  a  recent  shipment  of  Portland  cement  of  established 
reputation. 

Use  clean  sand — ^tbat  is,  such  as  contains  little  or  no  clay, 
silt,  loam,  or  vegetable  matter.  Where  bank,  pit,  beach,  or 
river-bottom  sand  is  not  available,  a  suitable  sand  is  often 
obtained  by  use  of  a  gravel  screen.  The  best  type  of 
screen  has  longitudinal  wires  spaced  about  |  inch  on  centers, 
with  horizontal  wires  4  to  6  inches  apart  to  act  as  stiffeners. 
If  such  a  screen  is  not  available  the  ordinary  J-inch  square 
mesh  will  answer.  The  size  of  the  sand  grains  should  grade 
from  coarse  (say  |  inch)  to  very  fine,  but  with  a  goodly 
proportion  of  fine. 

Use  clean  screened  gravel  or  broken  stone,  the  pieces  vary- 
ing from  J  to  H  inches  in  diameter.  Screened  gravel  is 
preferable  to  broken  stone,  as  from  its  rounded  nature  it 
is  more  workable  and  is  more  easily  settled  into  place  in 
the  forms.  As  to  the  maximum  size  of  the  stone,  the  prac- 
tices followed  in  building  concrete  standpipes,  barges,  and 
ships,  all  thin-walled  structures  where  water-ti^tness  is 
vital,  are  illuminating.  In  these  works  the  practice  has  been 
to  use  small-size  stone  and  very  rich  mixtures.  For  example, 
the  Emergency  Fleet  Corporation  has  used,  as  the  stone  con- 
stituent, §-inch  washed  gravel  mixed  with  50  per  cent  coarse 
washed  grit,  the  concrete  being  proportioned  1  volume 
cement,  §  volume  sand,  and  1^  volumes  of  the  mixed  gravel. 
In  other  vessels  a  burnt  shale-blay  cru^ed  to  }  and  \  inch 
sizes  proved  acceptable  and,  furthermore,  when  used  in  pro- 
portions to  give  a  1 : 2  concrete  (1  of  cement  to  2  of  sand  and 
gravel  combined)  resulted  in  a  product  weighing  118  pounds 
or  less  per  cubic  foot  instead  of  the  usual  weight  of  about 
ISO  pounds.  In  barge  construction,  broken  stone  sizing  up 
to  g-inch  diameter  and  mixed  in  the  proportions  1:1:2 
has  given  satisfaction.  In  standpipe  construction  use  of 
somewhat  larger  stone  has  usually  been  permitted,  but  in- 
variably the  mix  has  been  rich,  say,  1 : 1 : 2  or  1 :  IJ :  3.  Never 
use  bank-run  gravel,  as  the  proportions  of  sand  and  gravel 
.  are  unknown. 
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Having  at  hand  good  cement,  clean  water,  clean  sand  that 
grades  from  ver;  fine  to  i  inch,  and  clean  gravel  that  grades 
from  1  to  li  inches,  the  work  of  mixing  and  placing  the 
concrete  may  be  begun.  Hand  mixing  is  customary  on  smaJl 
jobs.  For  this  purpose  a  level,  practically  water-tight  plat- 
form or  mixing  board,  and  two  bottomless  boxes  or  frames 
for  measurement  of  the  sand  and  gravel  are  necessary.  Con- 
crete, proportioned  1  volume  cement,  2  volumes  sand,  and  3 
volumes  stone  (usually  written  1:2:3)  is  recommended. 
Though  this  is  not  as  rich  as  is  used  in  the  ship  work  pre- 
viously mentioned,  it  provides  an  abundance  of  good  mortar, 
something  that  is  vital  in  the  elimination  of  void  spaces  and 

JTmf  MEASURING  FRAME 


SAND  MEASURING  FRAME. 
F«i.  18. — Sand  anil  Stone  pleasuring  Frames  o 


in  securing  water-tightness.  If  the  concrete  is  to  be  mixed 
in  half-barrel  (2  bags)  batches,  a  suitable  size  of  platform  is 
10  feet  square.  There  should  be  sufficient  supporting  pieces 
or  battens  to  prevent  sag  of  the  boards,  and  a  strip  may  be 
nailed  along  the  outside  edges  to  prevent  loss  of  liquid  ce- 
ment. A  half-barrel,  or  2  bags,  of  cement  contains  approxi- 
mately 2  cubic  feet.  Hence,  to  obtain  the  proportions  1:2:3, 
the  sand  and  stone  measuring  frames  must  contain,  re- 
spectively, 4  cubic  feet  and  6  cubic  feet.  Square-edge  boards 
1  inch  thick  and  6  inches  wide  may  be  used  conveniently 
for  making  the  frames  as  dimensioned  in  figure  18.  Never 
guess  at  the  proper  quantities  of  cement,  sand,  and  stone, 
and  never  use  the  inaccurate  method  of  measuring  by  shovel- 
fuls or  by  wheelbarrow  loads. 

Place  the  two  frames  with  their  long  sides  parallel  and 
about  2  feet  apart  on  the  platform.    Fill  the  smaller  frame 
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with  sand  and  the  htrger  with  stone  previously  drenched, 
both  level  full.  Lift  off  both  frames.  Empty  the  half  bar- 
rel or  two  bags  of  cement  over  the  sand  and  spread  it  evenly 
with  a  garden  rake  or  mortar  hoe.  Thoroughly  mix  the 
dry  sand  and  cement.  Starting  at  opposite  ends  of  the 
pile  and  working  toward  each  other,  two  men  with  square- 
end  shovels  should  turn  the  sand  and  cement  from  the 
bottom  upward.  In  turning  the  shovel  the  materials  should 
be  shaken  off  the  end  and  sides  of  the  shovel  so  that  they 
mix  in  falling.  Continue  this  process  till  the  mixture  is  of 
uniform  color  throughout.  Mound  the  mixture  slightly  and 
with  a  mortar  hoe  make  a  craterlike  opening  in  the  top. 
Add  water  and  stir  with  a  mortar  hoe  until  a  soft,  plastic, 
uniformly  mixed  mortar  is  obtained.  Spread  liie  mortar 
evenly  over  the  wet  stone.  With  square-end  shovels  turn 
the  stone  and  mortar  in  much  the  same  manner  as  the  cement 
and  sand  were  turned,  except  that  instead  of  shaking  the 
mixture  off  the  shovel  the  whole  shovel  load  should  be  turned 
over  the  side  with  a  backward  sweeping  motion  toward  the 
shoveler.  The  mass  should  be  turned  back  and  be  returned, 
adding  small  quantities  of  water  as  may  be  needed  until 
every  stone  appears  to  be  well  coated  with  mortar  and  the 
whole  mass  is  uniformly  mixed  throu^out.  The  mixing 
can  not  be  slighted. 

The  water  used  in  mixing  gives  concrete  its  comdstency 
and  makes  it  workable.  The  quantity  used  has  a  very  im- 
portant bearing  on  the  water-tightness  of  the  finished  work. 
If  the  mix  is  too  dry  the  concrete  will  be  porous  and  ragged ; 
if  too  wrt  the  gluelike  action  of  the  cement  is  weakened  and 
the  mortar  and  stones  tend  to  separate,  leaving  stone  pockets 
through  the  mass  and  causing  poor  distribution  of  the  ce- 
menting or  bonding  constituent.  For  example,  an  excess 
of  paste  (cement  and  water)  on  the  top  of  newly-placed  con- 
crete means  that  some  adjacent  portion  of  the  mass  is  just 
that  much  poorer  in  its  bonding  constituent.  What  is 
wanted  is  a  consistency  that  will  permit  a  sluggish  flow  to 
all  parts  of  the  form  and  when  the  concrete  has  been  settled 
by  a  reasonable  amount  of  spading  and  tamping  there  should 
be  a  small  even  flush  over  the  entire  surface. 

If  it  is  desired  to  mix  burel,  or  4-hag,  hatehes  make  the 
platform  larger  and  double  the  capacity  of  the  sand  and 
stone-measuring  frames,  or  use  those  shown  in  figure  18 
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twice.  For  1  cubic  yard  of  rammed  concrete  there  will  be 
required  about  If  barrels  of  cement,  ^  cubic  yard  of  sand, 
and  3  of  a  cubic  yard  of  stone.  The  volume  of  rammed  con- 
crete from  1  barrel  (4  cubic  feet)  of  cement,  8  cubic  feet  of 
sand,  and  12  cubic  feet  of  stone  (40  per  cent  voids)  will  be 
about  16.2  cubic  feet. 

As  soon  as  mixed,  pour  the  concrete  and  continue  the 
operations  without  stopping  till  all  work  below  the  water 
line  is  completed.  During  the  pouring  the  forms  ^ould  be 
tapped  constantly  with  wooden  mallets  to  release  air  bub- 
bles. At  corners  and  against  the  faces  of  forms  special  care 
is  required.  Working  a  spade  or  flattened  shovel  up  and 
down  along  the  forms  pushes  the  stone  back  slightly  and 
allows  the  grout  (liquid  cement)  to  flow  against  the  face, 
leaving  the  surface  smooth.  In  narrow  places  a  piece  of  2 
by  3  inch  scantling,  with  the  upper  portion  rounded  so  that 
it  may  be  grasped  readily,  makes  a  cheap  and  useful  tool  for 
puddling,  joggling,  or  tamping.  Do  not  ram  or  tamp  so 
much  that  the  stones  are  wedged  together  at  the  bottom  and 
much  of  the  finer  material  is  forced  to  the  top.  If  possible 
pour  at  one  time  all  of  the  concrete  necessary  to  fill  the  form, 
so  that  no  portion  sets  before  fresh  concrete  has  been  laid  on 
top  of  it.  Where  new  work  joins  old  work,  and  in  joints 
between  two  days'  work,  the  bond  requires  especial  attention. 
The  old  surface  must  be  cleaned  of  all  dirt  and  mortar  down 
to  the  stone,  and  the  surface  soaked  with  water.  Smooth  sur- 
faces must  be  roughened.  The  joint  should  then  be  given  a 
one-etghth-inch  coating  of  neat  cement  paste  and  the  new 
concrete  be  placed  immediately. 

After  concrete  hag  been  placed  it  always  should  be  pro- 
tected from  sunlight,  frost,  strong  winds  and  excessive  heat, 
any  of  which  would  rob  it  of  its  moisture.  It  is  equally 
important  that  it  be  not  exposed  to  water  in  motion  or  under 
pressure  till  it  has  hardened  sulEciently  to  prevent  washing 
away  the  mortar.  After  concrete  is  sufficiently  firm  to  re- 
move the  fonns,  keep  it  wet  continually  ioe  10  days  or  more. 
This  means  thorough  saturation  or  submergoscc.  Dot  an  occa- 
sional sprinkling. 

The  upward  water  pressure  on  concrete  floors  most  be 
considered  and  a  sufficient  amount  of  steel  reinforcement  in 
the  form  of  rods,  bars,  heavy  wire  netting,  or  old  rails  be 
embedded  to  resist  upheaval. 
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Plaster  coats. — Plaster  coats  on  old  work  rarely  are  suc- 
cessful because  of  poor  bonding,  scaling  off,  and  formation  of 
contraction  cracks.  Such  work  should  be  done  when  the  con- 
crete is  green,  and  skilled  workmen  should  be  employed. 
Plastering  the  back  of  a  wall  is  more  effective  than  plastering 
the  face.  In  any  event  before  attempting  to  apply  a  plaster 
coat  the  old  work  should 
be  scrubbed  clean  and 
should  be  made  thorou^y 
wet.  The  bond  between 
the  old  and  new  work  will 
be  improved  if  the  old  sur- 
face be  roughmed  with  a 
stone  hammer.  A  wash 
composed  of  1  part  of  hy- 
drochloric acid  and  5  parts 
of  water  may  be  used  to 
clean  the  surface.  This 
will  dissolve  some  of  the 
cement  from  the  old  work, 
leaving  the  aggregate  ex- 
posed. The  add  solution 
^ould  be  left  on  not 
longer  than  half  an  hour, 
when  it  shouM  be  removed 
completely  with  clean  wa- 
ter. The  surface  then  should  be  bruflied  with  a  wire  or  stiff 
scrubbing  brush  to  remove  any  particles  of  sand  that  may 
have  become  loosened  because  of  the  dissolving  of  the  c«nent. 
To  strengthen  the  bond  it  will  be  well  to  apply  a  wash 
of  grout,  made  by  mixing  cement  with  water  to  the  consist- 
ency of  cream.  AH  large  holes  or  openings  must  be  filled 
with  cement  mortar.  A  plaster  coat  composed  of  1  part  of 
Portland  cement  amtl  or  2  parts  of  sand  may  then  be  ap- 
plied. Oil  or  other  waterproofing  compound  may  be  in- 
corporated with  the  mortar,  and  if  applied  in  two  coats  to 
a  total  thickness  of  1  inch  and  both  coats  thoroughly 
troweled,  the  results  may  be  fairly  satisfactory.  The  new 
surface  should  be  kept  wet  for  at  least  a  week.  Leaks  at 
pin  holes  are  sometimes  stopped  by  the  use  of  wooden  plugs 
or  caulking  with  lead  wool. 


Fia.  19. — Faulty  Application  of  tlie 
Membrane  Method  of  Water- 
proofing. 

The  Burftce  to  wblcb  tha  fabric  U 
applied  U  ti>o  toogb.  tbe  vail  iraler- 
proollDg  la  anprotected.  dot  la  It  canted 
aoffldcDtlr  blgh  to  ciclnde  aUTtace 
drainage,  the  BlDgle-boDd  Jolnta  between 
tbe  waU  and  floor  waterpnKiflDg  should 
Qot  be  tbe  Bole  depeodence,  nnd  more 
working  Bpsfe  abould  be  provided  In 
vhlch  to  make  tbia  vital  connection. 
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Meubranb  Method. — The  membrane  system  of  water- 
proofing— that  is,  the  building  of  a  virtually  water-tight 
box  composed  of  overlapping  and  coated  strips  of  felt  or 
other  fabric,  is  a  reliable  method  if  the  work  is  done  by 
esperienced  persons.  Disadvantages  of  the  method  are  that 
it  is  costly  and  if  leaks  do  develop  they  are  difficult  to  locate 
and  costly  to  repair.  Figure  1&  shows  a  faulty  application 
of  the  membrane  method.  The  surface  to  which  the  mem- 
brane is  applied  should  be  smooth,  the  membrane  should 
be  protected,  and  dependence  should  not  be  placed  on  the 
single  bonding  shown  on  either  side  of  the  base  of  the  cellar 
wall.  Figure  20  shows  a  correct  application  of  this  method. 
For  small  heads  of  water,  2-Iayer  work  should  prove  effective. 
Figure  21  shows  the  details  of  good  spacing  and  overlapping. 

The  work  always  should  be  done  in  warm  or  mild  weather. 
Spread  over  the  excavation  a  thin  bed  of  concrete  or  an  inch 
or  more  of  cement  mortar.  Over  this  bed  swab  a  coating 
of  hot  waterproofing  compound.  Closely  following  the 
swab  a  prepared  felt  or  fabric  is  rolled  into  the  hot  com- 
pound. The  sheets  must  lie  perfectly  smooth.  Wrinkles 
must  be  pulled  out  and  the  sheets  be  rubbed  and  pressed  to 
insure  elimination  of  air  bubbles  and  good  adhesion  with 
the  compound.  The  membrane  must  fit  all  comers  snugly. 
The  laps  of  the  several  layers  must  be  cemented  together 
firmly  with  the  hot  compound  and  each  layer,  including  the 
final,  be  coated  completely,  to  the  end  that  a  strong,  thor- 
oughly covered,  waterproof  blanket  may  be  obtained.  The 
compound  always  should  be  applied  hot,  but  care  must  be 
used  not  to  overheat  it.  This  is  especially  true  of  coal-tar 
pitch,  which  has  a  high  percentage  of  volatile  constituents 
and  if  overheated  becomes  brittle  and  worthless  when  cold. 
The  membrane  should  be  carried  up  the  interior  face  of  a 
thin  protecting  wall  of  brick,  concrete,  or  stone,  after  which 
a  wall  is  built  against  the  waterproofing,  the  whole  consti- 
tuting the  foundation  wall. 

Where  it  is  impossible  to  secure  local  labor  that  is  experi- 
enced in  cutting  and  applying  membrane  waterproofing,  get 
sketches,  specifications,  and  explicit  directions  from  a  re- 
liable manufacturer  whose  materials  are  to  be  used.  It  is 
advisable  to  try  the  materials  first  on  a  small  upright  sur- 
face before  attempting  the  real  waterproofing  work.    With 
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Pia,  20. — Correct  Application  of  the  Membrane  Method  of 
Waterprooflng. 

On  tbe  left :  A,  Footing  coarse  nlcb  cbamlcred  groove  formed  In  top  to 
Insure  bonding.  B,  Tbln  wall  of  brick  or  concteta  to  which  the  gatnrated  felt, 
burlap,  cotton  drilling,  or  other  Cabrlc  Is  cemented  with  bot  coal-tu  pitch, 
aspbaltam,  or  other  iultable  bltnmlnoDB  compoand;  brick  walla  shonld  have 
■track  Jointa  and  eoDcrct«  walla  ahoald  be  smooth,  Oiiis  prOTldlng  a  loUd  even 
backing  for  the  wateiprooflng.  O,  One-Inch  bed  of  cement  mortar  or  a  tbln  bed 
of  concrete,  accorillDg  to  the  nature  of  tbe  condltlonB,  D,  Two  or  more  layers 
or  aheets  of  waterprooflng,  accordlajt  to  the  aeverlt)'  of  th^  conditions ;  under 
high  beads  of  water  two  coureei  of  two  layers  each  breaking  Jolnti  as  abown 
In  flg.  SI  are  employed  frequently.  E,  Key  completed  with  brick  or  atons 
tbtckly  bedded  In  cement  mortar.  P,  Brick,  concrete,  or  stone  wall  bnllt 
against  the  weterprooflng ;  all  apace  between  the  wall  eod  wsterprooDDg  to 
be  filled  with  cement  mortar  or  be  flushed  with  Portland  cedent  gront,  Q, 
Fonr-lDCta  concrete  floor  laid  directly  on  the  waterproofed  fabric. 

On  the  right :  Method  of  tnterlapping  and  iDterlocklDg  conraea  where  It  ia 
not  poaalble  to  waterproof  Ibe  floor  sod  wall  at  the  game  time.  This  gives  a 
much  more  dependable  bond  than  tbat  ehown  In  flg.  19.  B,  Footing  water- 
prooflng carried  6  tnches  up  the  walL  K.  6li  Inches  of  second  course  laid 
dry,  thus  permitting  Interlapplng  and  Interlocking  with  the  floor  water- 
prooflng when  latter  la  laid.  L,  Three-fonrtbs  Inch  protective  coat  of  le&n 
cement  mortar  on  a  "  waster  "  aheet,  botb  extending  over  the  dry  lap ;  this 
coat  Is  temporary  and  Is  removed  when  tbe  floor  waterproofing  Is  laid,  but  It 
should  be  placed  promptly  so  as  to  keep  the  fabric  from  being  Injured  by 
wheelbarrows,  tools,  or  careless  workmen. 
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either'  the  integral  or  the  membrane  method  of  waterprooBng 
all  pipes  passing  through  floors  and  walls  should  be  pro- 
vided with  flanges  or  have  other  special  treatment. 
UISCELLAHEOUS. 
In  particular  situations  none  of  the  remedies  heretofore 
described  may  be  feasible.    Where  water  must  be  pumped 
from  a  cellar  a  variety  of  simple  mechanical  devices  are 
available.    Crenerally,  tliese  are  placed  in  a  pit  sunk  in  one 
comer  of  the  cellar  and  are  operated  by  steam  or  water 
pressure.    At  best,  they  are  makeshifts.    In  other  instances 
a  cellar  drain  may  be  sub- 
ject to  backwater  from  a     V     ^C-a'-A 
creek.  This  difficulty  may    1        ■      -{£3^^^  4 

be  overcome  by  use  of  a  L  /T'-FT/rH        '^—^ ■ 

backwater  trap,  of  which  | 

several  types  are  manufac-        \«f\ef\^/J'—^  g 

tured.  The  essential  prin- 
ciple is  that  of  a  swinging 


V-ir-^ir-^i-         


gate  or  flap  hung  so  as  to  rio.  21.— Membrane  Waterprooflog. 
close  against  external  pres-  Detaua  ot  loagttudinai  spRciag,  over- 
sure  and  to  open  when  the    '"PP"'*'  ?"  ^-'''''''L."' /."'^^'''sT.rU 

r  ilabrlcs.     A.   One  coane  oi   two   So-iacli 

height  of  the  water  inside  sheets  spaced  it  inches  sod  overlapped 
nTcrt^r\o  the.  hniirhr  nf  t\\at     **     inches,       B,     U     two     courses     are 

exceeos  tne  neignt  or  tnat     ^^^^    ^^^  ^^^^^  ^^  ^^  ^^^^  ^j^^^,^ 

outside.  break  Joints  vltb  tbe  first  In  the  manQer 

Cellars  should  be  pro-  """"'• 
vided  with  ample  window  space  protected  by  screens  or 
narrowly-spaced  bars.  Adjust  the  window  opening  in  much 
the  same  manner  that  you  would  in  a  room.  When  the  air 
outside  is  cool  and  dry,  open  the  cellar  windows  freely. 
When  the  air  is  hot  or  humid  close  the  windows.  Admission 
of  warm,  moist  air  results  in  mildew  and  condensation  of 
moisture  upon  the  colder  surfaces  within  the  cellar. 

In  some  instances  dryness  of  a  cellar  is  promoted  by  arti- 
ficial heat  and  by  use  of  certain  substances  that  possess  a 
strong  affinity  for  moisture.  Of  these  substances,  perhaps 
calcium  chloride  is  the  best,  and  it  is  said  that  1  or  2  pounds 
placed  in  an  old  can  or  kettle  on  the  cellar  bottom  i$  a  great 
aid  in  abating  the  dampness  of  an  ordinary  cellar. 

1M887'— IBK  1819— 2» 
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By  Ned  Deakbobr, 
Astislant  Biologist,  Bureau  of  Biological  Sttrvejf. 

TURNING  PESTS  INTO  PROFITS. 

"ClVERY  FARMER  finds  it  necessary  to  kill  certain 
■'-^  animal  pests  in  order  to  keep  them  from  injuring  his 
property  or  crops.  This  he  sometimes  does  by  means  of 
poison,  but  more  often  he  employs  traps.  A  knowledge  of 
the  traits  and  habits  of  the  animals  and  of  proved  methods 
of  capturing  them  is  important  if  he  is  to  combat  them  suc- 
cessfully. Besides  such  out-and-out  pests  as  rats,  mice,  and 
pocket  gophers,  some  other  animals  are  occasionally  harm- 
ful, but  having  valuable  skins  and  being  classed  as  fur  bear- 
ers are  given  special  consideration. 

The  lively  demand  for  all  kinds  of  fur  puts  into  the 
pockets  of  American  trappers  millions  of  dollars  a  year, 
which,  untU  the  harvest,  has  not  cost  them  a  single  effort. 
Moreover,  several  of  the  fnrry  tenants  of  the  farmer  not 
only  are  not  pests,  but  are  useful  while  alive.  Foxes,  for 
example,  destroy  many  rabbits  and  mice,  both  of  which  when 
abundant  are  very  destructive  to  fruit  trees  and  crops. 
Skunks  are  exceedingly  beneficial,  for  they  feed  almost  en- 
tirely on  mice,  grasshoppers,  crickets,  white  grubs,  and 
other  farm  pests.  It  is  only  in  exceptional  cases  that  either 
foxes  or  skunks  attack  poultry;  it  is  far  better  to  keep  poul- 
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try  in  suitable  inclosures  or  to  kill  the  individual  animal 
which  is  doing  damage  than  to  adopt  a  policy  of  general 
persecution  toward  the  tribes  to  which  the  few  offenders  be- 
long. 

The  food  habits  of  other  fur  bearers  are  usually  of  less 
importance.  Weasels  are  excellent  mousers;  minlis  feed  on 
frogs,  fish,  mice,  and  other  small  animals;  while  raccoons 
and  opossums  eat,  in  addition  to  a  wide  variety  of  neutral  or 
harmful  small  animals,  many  kinds  of  vegetable  food  of 
little  or  no  direct  value  to  man.  Muskrats  and  beavers  live 
on  wild  products  of  marshes  and  woodlands,  and  only  in 
rare  instances  are  their  burrows  or  houses  objectionable. 

In  short,  speaking  generally,  fur  animals  transform  un- 
cultivated and  useless  materials  into  valuable  peltries,  with- 
out expense  or  attention  on  our  part.  They  are  doing  this 
throughout  the  country.  When  the  com  is  in  the  crib,  and 
the  landscape  has  been  browned  by  frost,  farm  lads  take 
down  their  traps  with  happy  expectation  and  set  out  to 
gather  unearned  increments  of  fur. 

The  purpose  of  this  article  is  to  explain  methods  of  trap- 
ping the  small  wild  animals  of  the  farm,  methods  of  pre- 
paring skins  of  fur  bearers  for  market,  and  methods  of  im- 
proving the  fur  catch  from  year  to  year. 

HOW  TO  CATCH  FESTS. 

The  most  destructive  group  of  pests  on  the  farm  includes 
the  small  gnawing  animals  known  as  rodents.  Among 
them  are  house  rats  and  mice  which  have  been  brought  to 
this  country  from  the  Old  World,  and  several  kinds  of  na- 
tive rats  and  mice,  as  wood  rats,  rice  rats,  cotton  rats,  kan- 
garoo rats,  meadow  mice,  pine  qjice,  white-footed  mice,  and 
pocket  mice.  Ground  squirrels  of  several  kinds  are  found 
throughout  the  Western  States  and  in  many  localities  are" 
very  destructive  to  forage  and  grain.  Prairie  dogs  of  the 
plains  region,  related  to  ground  squirrels,  also  destroy  a 
great  deal  of  forage  in  the  vicinity  of  their  "towns."  Here 
and  there  woodchucks,  or  groundhogs,  also  related  to  ground 
squirrels,  are  destructive  to  field  and  garden  crops.  In 
mountainous  and  timbered  regions  porcupines  are  more  or 
less  destructive  to  orchard  and  other  trees.    These  animals 
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are  all  easy  to  trap,  the  main  difficulty  being  that  they  fre- 
quently occur  in  great  numbers.^ 

The  styles  of  traps  shown  in  figure  1  \A  and  B)  are  used 
extensively  in  catching  nil  kinds  of  rats  and  mice.    Such  traps 


Fia.  1. — Tji>es  of  Traps  Used  for  Catching  Small  Rodents. 

,1,  Tjpe  ol  trap  nlth  wooden  base  in  common  nae  tor  catcbing  rats  and 
mice;  B,  metsl  trap  far  rats,  mice,  and  small  squirrels;  C,  wire  rot  trap.  Tlio 
last  operate!  beat  when  covered  wltb  a  piece  of  burlap  or  witli  a  box  bavlog  a 
hole  Id  one  end  throuKh  which  rata  maf  paaa  directly  into  the  trap. 

are  usually  baited  ^ith  a  piece  of  nut  meat,  pumpkin  seed,  or 
rolled  oats,  as  may  be  convenient.  It  is  advantageous  to  use 
more  than  one  kind  of  bait  at  a  time,  inasmuch  as  these  ani- 
mals sometimes  take  one  kind  of  bait  in  preference  to  an- 


t«lls  regardlns  combating  aomi 
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other.     House  mice  have  a  habit  of  following  the  walls  of  a 

room  as  they  run  about,  and  a  trap  placed  behind  a  table  leg 

cr  small  object  where  mice  naturally  run  need  not  be  baited. 

House   rats  are  sometimes  wary   and  difficult  to  catch  in 

traps  set  in  the  ordinary  way.     A  small  steel  trap  set  in  a 

pan  of  bran  or  oats  and  carefully  covered  will  usually  catch 

the  shyest  of  rats.     It  is 

well  to  scatter  small  pieces 

of  meat  or  bread  over  the 

bran.       The     wire     trap 

shown  in  figure  \C  is  more 

effective  when  covered  by 

a  piece  of  cloth  or  by  a 

wooden  box  having  a  hole 

in  one  end  through  which 

rats  may  pass  directly  into 

the  trap.' 

Wild  rats  and  mice  may 
be  trapped  readily  at  the 
entrances  to  their  burrows 
or  in  their  runways,  the 
traps  and  the  manner  of 
setting    them    being    the 
same  as  employed  in  catch- 
ing house  rats  and  mice. 
Prairie   dogs,  ground 
squirrels,  and  woodchucks 
iually  caught  in  steel 
traps  set  at  the  entrances 
to  their  burrows.     Some- 
times it  is  not  necessary  to 
cover  the  traps,  but  as  a 
rule  it  is  advisable  to  press  them  well  into  tlie  earth  and  cover 
them  lightly  with  grass  or  leaves,  or  whatever  may  be  at 
hand.    A  trap  should  always  be  chained  to  a  ^^ke  or  other 
firm  object  so  that  an  animal  caught  in  it  can  not  descend 
into  its  burrow  or  escape  with  the  trap. 

Porcupines  may  be  caught  by-means  of  an  apple,  a  carrot, 
or  a  bit  of  green  corn  placed  in  a  crevice  behind  a  No.  2 


Fio.  2. — Bos  Trup  for  Catching 
Rabbits,  Squirrels,  and  Other  Small 
Animals  Uninjured. 
It  mar  t>e  baited  or  set  witbo 

a  nmnif.     Details  of  coDBtni 

BbowQ  Id  Hgntc  3. 


r  destroflDg  tl 


e  peslB,  see  Farmers'  BulletlD  806, 
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or  No.  3  uncoTered  steel  trap,  as  these  animals  are  quite 
unwary.  They  may  also  be  caught  in  traps  set  at  the 
entrances  of  their  dens,  which  are  often  located  in  cliffs. 

Cottontail  rabbits  are  frequently  destructive  to  young 
fruit  trees  and  garden  truck.  They  may  be  caught  in  box 
traps  similar  to  the  one  shown  in  figures  2  and  3,  baited 
with  sweet  apple,  carrot,  or  pum[Ain,  or  they  may  be  taken 
in  shelter  traps,  such  as  illustrated  in  figure  4.  Where 
rabbits  are  abundant,  shelter  traps  are  occupied  by  them 
more  or  less  regularly  during  the  day,     A  dog  trained  to 


Fio.  3. — Details  of  Construction  ot  Rabbit  Trap  Shown  in  Figure  2. 

hunt  rabbits  will  give  warning  when  one  is  inside  a  trap. 
To  prevent  the  quarry's  escape  a  stick  with  a  disk  at  the 
end  of  it  may  be  thrust  into  the  entrance,  after  which  the 
top  of  the  trap  may  be  opened  and  the  animal  caught  in 
the  hand.  The  skins  and  flesh  of  trapped  rabbits  are  supe- 
rior to  those  of  rabbits  which  have  been  shot. 

In  many  of  the  Western  States  the  rodent  most  destruc- 
tive and  most  difficult  to  capture  is  the  pocket  gopher, 
which  spends  most  of  its  life  underground.  Owing  to  its 
subterranean  habits  it  has  been  found  expedient  to  devise 
special  kinds  of  gopher  traps  (fig.  5).  In  making  its  burrows 
the  gopher  throws  up  on  the  surface  of  the  ground  the  dirt 
it  excavates.  The  trapper,  opening  a  fresh  mound,  sets  a 
gopher  trap  well  within  it  and  covers  the  opening  behind 
the  trap  with  a  piece  of  sod,  or  whatever  may  be  at  hand. 
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It  is  possible  to  catch  gophers  in  No.  0  steel  traps,  but  the 
process  is  more  laborious  than  that  of  catching  them  in 
the  traps  specially  designed.  ^Vhen  steel  traps  are  used, 
a  main  burrow  is  located  by  prodding  with  an  iron  rod, 
then  a  piece  of  turf  is  removed  from  it  and  an  excavation 
made  deep  enough  to  allow  the  trap  to  be  set  flush  with 
the  bottom  of  the  burrow,  after  which  the  piece  of  sod 
which  was  removed  is  returned  to  its  place.  Gopher  traps 
do  not  require  bait. 

Besides  the  rodents,  which  constitute  the  majority  of  farm 
and  garden  pests,  there  are  certain  other  creatures  which  are 


Fio,  4. — Shelter  Trap  for  Catching  Cottontnll  Rabbits. 
Art«r  a  BtEck  baTlns  a  wooden  disk  at  the  eod  Is  thrnsl  Into  eutrance,  tbe  cover 

Is  lifted  nnd  the  rabbit  is  caplared  tar  hRnd. 

sometimes  obnoxious;  among  these  are  stray  cats,  which 
too  oft«n  destroy  useful  birds.  The  removal  of  such  ani- 
mals may  be  effected  with  neatness  and  dispatch  by  means 
of  the  trap  shown  in  figure  6,  and  graphically  described  in 
figure  7.  One  can  be  made  by  any  ingenious  boy  at  very 
slight  expense.  Fresh  meat  or  fish  should  be  used  in  bait- 
ing it. 

In  many  localities  one  of  the  worst  farm  pests  is  the  crow, 
which  is  often  destructive  to  grain,  eggs,  and  young 
chickens.    Crows  may  be  caught  in  steel  traps,  size  No.  1 
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or  No.  2,  carefully  covered  with  soil  and  baited  with  what- 
ever they  are  destroying — eggshells,  for  example.^ 

Such  hawks  and  owls  as  are  destructive  may  sometimes 
be  caught  in  small  jump  traps  placed  on  top  of  high  posts 
overlooking  poultry  yaii3s,  the  trap  being  fastened  securely 
to  the  post  (fig.  8).  As  soon  as  the  need  of  protecting 
chickens  or  other  animals  has  passed,  the  pole  traps  should  be 
removed  so  as  to  avoid  risk  of  killing  other  birds. 

Another  pest  is  the  English  sparrow,  which  destroys  no 
small  amount  of  grain  during  the  ripening  period.    The 


Fio.  5. — Traps  Ksiwcfally  Deslgiied  for  Catching  Pocket  Gophers. 

traps  shown  in  figures  9  and  10  catch  these  sparrows  very 
satisfactorily.  Kolled  oats  or  crumbs  of  bread  should  be  scat- 
tered around  and  beneath  these  traps  to  attract  the  birds. 
In  catching  sparrows  one  should  be  very  careful  to  see  that 
no  native  birds  are  destroyed." 

HOW  TO  CATCH  FUR  ANIMALS. 
The  devices  intended  for  capturing  fur  animals  are  num- 
berless, ranging  from  simple  deadfalls  (fig.ll^i), constructed 
on  the  spot  out  of  such  convenient  materials  as  saplings  and 
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slivers,  to  patented  products  of  factories.  Although  certain 
styles  of  traps  may  be  used  for  catching  many  different  kinds 
of  animals,  others  are  used  exclusively  for  a  single  species 
liaving  peculiar  habits  which  make  ordinary  traps  inef- 
fective. The  assortment  of  traps  here  illustrated,  while  by 
no  means  complete,  is  sufficient  for  capturing  all  of  the  ani- 
mals included  within  the  limits  of  this  article. 


Fio.  C — Cat  Trap  E)esigi)ed  by  the  Biological  Survey  for  Ciitchlng 
Vagrant  Cats  and  Disposing  of  Them  Humanely. 

ConatmctioD  and  opermttoD  are  Bhown  in  Bgare  7. 

St«e]  traps  (figs.  12  and  13)  and  other  traps  likely  to  be 
carried  away  by  the  animals  caught  in  them  arc  either 
chained  fast  to  a  stake  or  other  immovable  object  or  attached 
to  a  grapple  or  clog  which  yields  when  the  captured  animals 
make  their  first  frantic  efforts  to  escape,  but  which  can  not 
be  dragged  far.  A  sapling  makes  an  excellent  drag,  the 
chain  being  attached  2  or  3  feet  from  the  larger  end,  which 
makes  it  move  more  or  less  crosswise  and  soon  become 
fastened  in  bushes  or  weeds.  Trap  chains  should  always  in- 
clude a  swivel. 
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In  setting  a  trap  a  careful  trapper  always  springs  it  sev- 
eral times  to  assure  himself  that  it  is  going  to  work  prop- 
erly. Before  the  trapping  season  opens,  steel  traps  should 
be  cleaned,  the  joints  oiled,  and  any  necessary  little  repairs 
made. 

STRIPED  SKUNKS. 

The  striped  skunks  are  found  in  almost  every  part  of  the 
United  States,  Sleeping  by  day  in  burrows  or  beneath 
stones,  buildings,  or  trees,  they  come  forth  at  night  to  feed 


Fib.  7.— Details  of  Openition  of  Cat  Trap  Shown  in  Figiire  6. 


la  this  llluBtrotloD  tbe  Dear  side  ot  the  trap  Is  rpmored,  abowlnR  tbc  treadle, 
T,  pivoted  ao  a«  to  pull  tbe  prop,  P,  nnder  tbe  edge  of  tbe  box  whpn  (b>  box 
I*  raised.  A  cat  In  reacblnc  for  tbe  bait,  B,  lips  up  the  treadle  and  aprlnga 
the  trap.  As  tbe  box  talla,  rod  B,  cotnins  Id  contact  with  the  cat'g  back, 
releaaeg  on  oDQee  of  carbon  blsnlpbld,  which  qDlctlr  and  palolesslr  aspbrxlatea 

on  insects,  small  animals,  and  carrion.  Sometimes,  but  not 
often,  they  destroy  poultry.  Among  the  signs  revealing 
their  presence  are  numerous  shallow  pits  1  or  2  inches  deep, 
noticeable  in  fields  and  pastures  where  white  grubs  are  un- 
earthed by  these  keen-scented  animals;  these  pits  are  con- 
spicuous late  in  fall,  when  repeated  frosts  have  laid  vegeta- 
tion low.  The  holes  the  animals  occupy  are  clear  of  spiders' 
webs,  have  a  slight  skunk  odor,  and  frequently  have  a  few 
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skunk  hairs  about  the  entrance.  Their  droppings,  consist- 
ing largely  of  the  hard  parts  of  insects,  are  readily  dis- 
tinguished from  those  of  other  animals  of  their  size. 

Skunks  are  generally  caught  in  No.  1  or  No.  2  steel  traps 
set  unbaited  at  the  entrances  to  their  dens.  The  stake  to 
which  a  trap  is  fastened  should  he 
set  the  full  length  of  the  chain 
from  the  hole  to  enable  the  trapiJer 
to  dispatch  his  catch  with  as  little 
unpleasantness  as  possible. 
When  a  den  is  inhabited  by  more 
than  one  animal,  time  may  be  saved 
by  setting  several  baited  traps  in 
its  vicinity  instead  of  setting  one 
trap  at  its  entrance.  Skunks  are 
often  caught  in  baited  traps  set 
for  foxes,  and  in  places  where  their 
odor  would  he  objectionable  they 
may  he  caught  in  box  traps  baited 
with  meat  and  then  drowned  with- 
out being  removed. 

A  trapped  skunk,  approached 
slowly  and  quietly,  so  as  not  to 
alarm  it,  may  be  killed,  without 
its  discharging  scent,  by  a  sharp 
blow  across  the  back  with  a  stick. 

Skunk  skins  should  always  be 
freed  from  fat  and  cased  flesh 
side  out.^ 


Fio.  8.-A  Great  Honied   ■      Little  spotted  skunks,  the  skins 

Owl  captures  in  a  Small      ^^  ^^^^^  ^   f^^  ^^  ^^  ^^jj^^ 

Jump    Trap    Placed    on  ,,  .  J  , 

the  Top  of  a  Post.  "  Civet  cat,"  are  decidedly  smaller 

and    more  graceful    than   striped 

skunks.     They   are   found   in   the   Southern   and   Western 

States.      Their    habits    and    signs    and    the    methods    of 

catching  them  are  similar  to  those  relating  to  the  large 

skunks.    The  size  of  steel  traps  suitable  for  spotted  skunks 

is  No.  1. 

"  The    Economic    Value    o(    North    American 
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Minks  are  found  throughout  the  greater  part  of  the  United 
States  and  Alaska.  They  do  not  occur  in  arid  regions,  as 
they  are  dependent  on  water  and  are  usually  found  near 
streams.  They  feed  on  fish,  frogs,  crawfish,  and  other 
small  animals  and  birds.  Their  tracks  in  snow  or  sand 
along  streams  indicate  their  presence.  They  are  usually 
caught  in  Xo.  1  steel  traps  set  in  holes  in  the  banks  of  small 
streams  or  in  driftwood,  a  chicken  or  rabbit  head,  a  fish, 
or  stone  muskrat  meat  being  placed  in  the  hole  beyond 


Pro.  9. — Sieve  Trap  (or  Catching  English  Sparrows. 

A  chip  la  placed  between  the  end  ol  the  prop  and  tbe 
edge  ol  the  sieve.  When  a  number  of  Bparrows  are  congre- 
Sreeated  on  the  bait  a  quick  jerk  on  the  line  entraps  them. 
Thej  may  tben  be  driven  through  a  gmnH  door  near  one 
corner  of  the  trap  Into  a  box  or  wire  cage. 

the  trap,  A  bait  inclosure  may  be  built  of  sticks  or  stones 
where  there  is  no  natural  cavity.  Another  plan  is  to  set 
a  trap  about  an  inch  under  water  on  the  top  of  a  stake  or 
pile  of  stones  between  the  abutments  of  a  bridge,  or  between 
large  bowlders  or  ledges,  where  it  is  necessary  for  minks 
to  swim  in  following  a  stream ;  a  fish  or  meat  bait  is  sus- 
pended about  10  inches  above  the  'trap. 

Mink  skins  should  be  cased  {see  fig.  20)  on  long,  narrow 
stretchers  flesh  side  out 


The  large  northern  weasels,  brown  m  summer  and  white 
in  winter,  are  sold  in  the  white  dtess  as  "  ermine,"  a  name 
originally  applied  to  a  similar  animal  of  the  Old  World. 
Only  those  living  in  regions  having  considerable  snow  turn 
white  in  winter,  and  only  the  white  skins  have  much  value, 
although  brown  skins  are  usually  salable  at  a  small  price. 
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The  animals  roam  widely  on  dry  ground,  feeding  mainly 
on  mice,  ground  squirrels,  and  other  small  mammals  and 
oa  birds.  Owing  to  a  fierce  desire  to  kill  far  beyond  their 
needs  they  are  sometimes  very  destructive  to  poultry ;  they 
leave  their  victims  untouched  except  for  a  bite  in  the  ne<jc 
or  beneath  the  wing,  and  fowls  in  this  condition  furnish  a 
sure  evidence  of  their  presence.  When  running  the  weasel 
makes  two  tracks,  one  a  little  in  advance  of  the  other,  its 
leaps  covering  12  to  16  inches  of  ground.  It  may  be  caught 
in  No.  0  or  No.  1  traps  set  under  fences,  buildings,  or  fallen 


Fio.  10.— Funnel  Sparrow  Trap,  Designed  by  the  Biological  Survey. 


trees,  or  wherever  it  is  known  to  run.  A  mouse,  English 
sparrow,  or  chicken  head  hung  8  or  10  inches  above  the  trap 
may  serve  as  bait. 

Weasel  skins  should  be  cased  the  same  as  TninTt  skins  (see 
%.  20). 


Otters  are  comparatively  rare  animals,  but,  being  exten- 
sive travelers,  are  likely  to  appear  now  and  then  in  any  of 
the  larger  bodies  of  water,  as  fish  are  their  natural  food. 
They  move  about  in  the  daytime  and  thus  may  be  seen 
either  fishing  or  at  play.  In  the  wilder  regions  they  resort 
to  steep  banks  of  streams,  down  which  they  slide  in  play, 
plunging  into  the  water  below.     For  catching  otters  double- 
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spring  No.  3  steel  traps  are  used,  set  2  or  3  inches  under 
water  at  the  foot  of  a  slide  or  where  the  animals  are  likely 
to  pass  in  their  fishing. 

Otter  skins  are  cased  flesh  side  out. 


Wildcats,  known  also  as  bobcats,  are  found  in  timbered 
and  mountainous  regions,  especially  where  there  are  cliffs 


Fio.  11.— Deadfall  and  Wolf  Set. 

i.,  DeadC&ll  made  eutlrel;  ol  wood  nltli  an  ax  only  ;  a  bottom  log,  a  tBil  log; 
tosr  galde  poats,  one  of  wblch  has  a  horizontal  branch,  a  hook,  and  a  pedal 
■tick  are  the  mala  porta.  It  b  bollt  in  tront  of  a  bait  Inclosure.  B,  Wolf 
trap  bedded  tor  a  blind  get  between  yncca  plants ;  bdj  dirt  on  the  canvBB  not 
used  In  covering  the  trap  will  be   removed  and  the  stake   will  be  driven  out 

0(  Bight 

and  broken  rock,  in  which  they  like  to  have  their  dens. 
They  are  active  b.y  day  as  well  as  by  night,  much  the  same 
as  house  eats.  They  feed  on  birds  and  small  animals,  and 
in  some  localities  are  destructive  to  poultry  and  lambs. 
Their  tracks  resemble  those  of  house  cats,  except  that  they 
are  much  larger. 
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Wildcats  are  caught  in  No.  2  or  No.  3  steel  traps  covered 
witli  grass,  leaves,  or  dirt,  according  to  surroundings,  and 
baited  with  meat,  as  rabbit  or  niuskrat,  fastened  about  2 
feet  above  the  trap  or 
placed  in  a  crevice  be- 
hind it. 

Wildcat  skins  should 
have  the  feet  left  on 
them.  They  are  usu- 
ally cased  flesh  side 
out,  although  some 
trappers  open  them 
and  dry  them  flat. 


CANADA  i.rsx. 

The  lynx  is  confined 
mainly  to  Canada  and 
Alaska,  but  occurs 
occasionally  in  the 
northern  and  more 
mountainous  States.  It 
lives  almost  exclu- 
sively in  timbered  re- 
gions and  feeds  mainly 
on  rabbits,  but  grouse 
and  other  small  crea- 
tures are  frequently 
among  its  victims. 
Adapted  for  living  in 
snowy  regions,  it  has 
extraordinarily  largo 
feet,  the  tracks  of 
vrhich  are  easily  dis- 
tinguishable from 
those  of  wildcats. 
Fio.  12.— End-spring  Steel  Traps  are  Used  The  size  of  the  steel 
Almost  Exclusively  In  Catching  the  trap_  generally  used  for 
Larger  Animals.  lynxes     is     No.     3     or 

!  cases   the    cbalo   la    faatened   to   a.      No.   4.      It   may    be   set, 

well  covered,  before  an 


1  cloE  or  srapple  B 
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inclosure  baited  with  meat,  or  beneath  a  bait  fastened  to 
a  tree  S  or  4  feet  from  the  ground,  the  trap  being  set 
about  2  feet  from  the  tree  and  having  brush  arranged  on 
either  side  so  as  to  cause  a 
lynx  to  pass  over  it  in  ap- 
proaching the  bait. 

Lynx  skins  are  cased  fur 
side  out,  special  care  being 
taken  to  preserve  the  feet. 


In  the  United  States  there 
are  three  types  of  foxes,  the 
red,  gray,  and  kit  foxes.  Of 
the  three,  the  red  fox,  in- 
cluding the  color  phases 
known  as  the  cross  and 
silver  foxes,  is  the  most 
difficult  to  catch  and  has  the 
most  valuable  fur.  While 
all  these  animals  subsist 
mainly  on  rabbits,  ground 
squirrels,  mice,  and  insects, 
they  are  fond  also  of  many 
kinds  of  fruit;  their  drop- 
pings usually  contain  hair 
and  frequently  seeds.  Their 
tracks  resemble  those  of  a 
small  dog,  but  are  usually 
slightly  narrower,  farther 
apart,  and  more  nearly  in  a 
straight  line. 

Red  foxes  are  keen-scent- 
ed, suspicious  animals  and 
have  a  wholesome  fear  of 
man,  so  that  the  trapper 
must  take  special  care  to 
outwit  them.  Traps  and  the 
ground  where  they  are  set 
must  be  free  from  human 


j'ic.  13. — single  and  Double 
Spring  Jump  Traps.  largely 
Used  Where  End  Springs 
%^'ould  be  iDcoDvenlent. 
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odors.  Steel  traps  are  cleaned  by  boiling  tbem  with  twigs  of 
spruce,  fir,  hemlock,  birch,  or  sassafras,  whichever  may  be 
at  hand,  or  by  burying  them  or  leaving  them  in  running 
water  for  a  day  or  two.  After  being  cleaned  they  are  han- 
dled only  with  leather  or  waxed  cotton  gloves  and  are  kept 
ia  a  clean  bag  or  basket  until  set. 

Preparations  for  the  trapping  season  go  on  continuously. 
The  breeding  dens,  hunting  grounds,  and  peculiar  habits 
of  the  animals  are  studied  at  every  opportunity.  Tracks  in 
mud,  dust,  and  snow,  hair  around  burrows  and  on  fences, 
and  droppings  along  unused  trails  and  lumber  roads  show 
where  they  range. 

In  well-watered  regions  traps  are  frequently  set  in  springs 
which  do  not  freeze  over  except  in  very  cold  weather.  For 
making  a  water  set,  a  pool  not  less  than  4  feet  wide  is  neces- 
sary. Several  weeks  before  the  trapping  season  opens  a 
stone  or  turf  is  set  in  the  pool,  as  a  baiting  place,  about  2 
feet  from  the  edge  and  slightly  above  the  surface  of  the 
water.  Midway  between  it  and  the  shore,  mud  from  the 
bottom  of  the  pool,  in  which  the  trap  is  to  be  embedded,  is 
piled  up  nearly  to  the  surface.  By  the  time  the  trapping 
season  opens  everything  about  the  spring  has  assumed  a 
natural  appearance.  Then  the  trapper,  walking  in  the  bed 
of  the  stream,  proceeds  to  complete  his  set.  He  uses  as  a 
bait  part  of  a  woode^huck,  rabbit,  muskrat,  skunk,  cat,  or 
fowl  that  has  been  kept  out  of  the  way  of  insects  until  it  is 
badly  tainted.  He  sets  a  No.  2  or  No.  3  trap  in  the  place 
prepared  for  it,  and  on  the  pan  puts  a  piece  of  moss  which 
sets  well  above  the  water  and  covers  most  of  the  space  within 
the  jaws  of  the  trap.  The  trap  chain  is  fastened  to  a  stake 
driven  into  the  bottom  of  tlie  pool  or  to  a  drag,  consisting 
of  a  stone  or  pole.  The  trapper  must  do  all  this  without 
leaving  any  telltale  odors  on  the  ground. 

In  making  a  land  set,  the  bed  for  the  trap  is  made  by 
digging  a  hole  in  the  ground  barely  large  enou^  to  con- 
fain  the  trap,  but  deep  enough  for  the  stake  and  chain  by 
which  it  is  fastened  to  be  concealed  beneath  it.  The  earth 
removed  should  be  placed  on  a  piece  of  cloth,  and  any  of  it 
that  is  not  used  in  covering  the  trap  should  be  carried  away. 
In  placing  a  trap  in  its  bed  care  should  be  taken  to  have 
it  rest  firmly  all  around  so  as  not  to  give  way  under  pres- 
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sure  on  any  part  but  the  pan.  To  keep  dirt  frtHn  falling 
beneath  the  pan  and  prevent  the  trap  from  springing, 
either  a  light  wad  of  clean  cotton  should  completely  fill  the 
space  beneath  the  pan,  or  a  sheet  of  thin  paper  should  cover 
the  trap.  The  trap  is  covered  witii  dry  earth,  free  from 
sticks  and  pebbles,  the  top  layer  being  like  the  surrounding 
surface,  making  the  location  of  the  trap  invisible.  In 
winter,  to  keep  tiiem  from  freezing  in,  traps  are  bedded  in 
chaff,  dry  leaves,  or  twigs  or  needles  of  pine,  spruce,  or  hem- 
lock trees. 

Foxes  often  follow  paths  or  trails,  as  may  be  ascertained 
by  observing  their  tracks,  and,  taking  advantage  of  this, 
trappers  set  traps  where  a  passing  fox  in  stepping  over  a 
log  or  stone  will  naturally  place  his  foot.  The  carcass  of  a 
horse  or  other  large  animal  placed  near  a  trail  attracts  ani- 
mals that  way.  They  may  also  be  lured  by  a  scent  made 
from  trout,  eels,  or  other  oily  fish  left  in  ^ass  jars  a  few 
weeks,  or  until  tlie  flesh  has  dissolved ;  the  resulting  liquid 
is  then  covered  with  a  layer  of  isA,  which  has  a  strong  odor 
very  attractive  to  carnivorous  animals.  This  8c«it  may  be 
made  more  effective  by  the  addition  of  beaver  castor  or  the 
scent  glands  from  muskrate. 

These  and  similar  scents  are  relied  npon  to  lure  foxes  to 
what  is  known  as  the  blind  set  (fig.  llB)'y  which  is  made 
in  cleared  ground  away  from  tn^  and  water.  A  field  or 
pasture  which  foxes  are  known  to  traverse  is  selected  and 
an  ordinary  land  set  made  there  as  already  described.  After 
a  trap  has  remained  bedded  for  several  days  and  every  trace 
of  it  has  been  obliterated,  the  trapper  smears  the  soles  of  his 
shoes  with  the  scent,  goes  to  the  trap,  and  spreads  some  of 
the  scent  on  stones,  stumps,  or  grass  near  it,  using  a  snail 
new  paint  brush  kept  in  the  scent  can  for  the  purpose.  In 
looking  at  traps,  and  this  should  be  done  every  morning  with- 
out fail,  they  are  not  to  be  approached  any  nearer  than  is 
necessary. 

Gray  and  kit  foxes  are  not  especially  wary.  They  are 
readily  caught  by  the  methods  used  in  taking  red  foxes. 

Fox  skins  should  always  be  cased  fur  side  out,  the  feet 
and  tail  being  carefully  skinned  and  pinned  out  to  hasten 
drying. 
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Timber  wolves  and  prairie  wolves,  or  coyotes,  are  re- 
atricted  to  the  Western  States.  They  are  so  often  guilty 
of  destroying  domestic  animals  and  deer  tha,t  they  are  gen- 
erally killed  whenever  possible,  and  bounties  are  offered  for 
their  scalps  in  several  States.  Their  presence  is  made 
knowD  by  their  tracks,  their  doleful  howls,  and  their  depre- 
dations. 

The  methods  already  described  for  trapping  foxes  are 
used  for  catching  wolves.  The  trapper  usually  goes  on 
horseback  witli  his  trapping  outfit,  as  wolves  are  not  sus- 
picious of  horse  tracks.  Arriving  at  the  place  selected  for 
a  trail  or  a  blind  set,  he  drops  a  piece  of  canvas  on  which 
to  stand  while  making  the  set  and  is  very  careful  not  to 
step  off  it  or  leave  anything  carrying  his  odor.  Blind  sets 
are  often  made  midway  between  growths  of  bushes,  yucca, 
or  cactus,  8  or  10  feet  apart.  A  few  days  after  the  set  has 
been  made  the  trapper  returns  and  without  dismounting 
from  his  horse  drops  scsne  scent  tunong  the  brush  on  either 
side  of  the  trap.  The  scent  may  be  the  one  described  for 
catching  foxes,  or  one  more  attractive  to  the  animals  may 
be  prepared  as  follows : 

Pat  Into  a  bottle  the  urine  from  a  -wolf,  tlie  gall,  and  the  anal 
glands,  which  are  situated  under  tlie  skin  on  either  side  of  tlie  vent 
and  resemble  small  pieces  of  bluish  fat;  or,  it  these  can  not.  be 
readily  found,  the  whole  anal  parts  may  be  used.  In  preparing  4 
ounces  of  the  mliture  use  one^iuarter  the  amount  of  glycerin  to 
give  It  body  and  prevent  too  rapid  evaporation,  and  1  grain  of  cor- 
rosive sublimate  to  beep  It  from  spoiling.  Let  the  mixture  stand 
scTerat  days,  tlien  shake  well  before  using. 

Government  coyote  trappers  use  with  great  success  what 
may  be  called  the  Bakken  prairie-dog  set  {fig.  14).  In  a 
prairie-dog  "  town  "  the  trapper  beds  two  steel  traps  about  6 
inches  apart  in  the  edge  of  one  of  the  hills  and  chains  them 
to  a  stake  driven  at  the  mouth  of  the  burrow.  A  dead 
prairie  dog  is  placed  between  the  traps  and  the  burrow  so 
as  to  look  as  if  going  into  the  burrow,  and  is  wired  by  its 
head  to  the  stake,  the  stake,  head,  and  wire  being  covered 
with  dirt.  Beginning  near  the  stake,  two  shallow  trenches  are 
dug,  inclosing  the  prairie  dog  in  an  angle  to  direct  a  coyote 
approaching  the  bait  over  the  traps.     In  making  this  set  the 


D.qit.zeaOvGoOt^lc 


f-^-^ 


Fia.  14. — Diagram  to  lUuetrate  the  Bakken  Pralrle-Dog  Set,  Used 
Orlgioally  by  OovernmeDt  Predatory  Animal  Trappers  in  Montana. 

Part  or  ±  pralrle-doi;  toound  is  cut  awaj  ftnd  u  slake  driven  there  with  ■ 
Jead  prairie  dog  In  front  aa  a  bait.  A  trench  Is  dag  on  each  aide,  and  two 
trap*,  ctialQed  to  the  itake,  ate  coocealed  In  tbe  soil  Jiut  beyond.  A  ct;otte 
will  not  step  over  a  trench  to  pick  np  il  prairie  dog,  bnt  will  approach  tbo 
bait  over  the  smooth  surface  concealing  tbe  traps. 
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trapper  invariably  works  from  .the  opposite  side  of 't^e 
mound.    No.  3  traps  are  used  for  coyotes  and  No.  4  traps 
for  timber  wolves. 
Wolf  skins  should  bo  cased  hair  side  out. 


Raccoons  are  found  throughout  the  United  States,  mainly 
in  the  vicinity  of  ponds  and  streams.  They  feed  on  a  great 
variety  of  things,  including  fruits,  green  com,  fish,  fr(^, 
birds,  small  animals,  and  occasionally  poultry.  They  sleep 
during  the  day  in  holes  in  trees  or  cliffs  or  supported  by 
crotched  branches  of  trees,  and  seek  tiieir  food  at  night. 
Their  tracks,  frequently  seen  on  sandy  -shores,  resemble  in 
outline  the  shape  of  the  human  hand. 

Baccoons  are  usually  caught  with  No.  2  or  No.  3  steel  traps, 
w^ich  may  be  set  at  the  entrance  to  holes  in  ban^  logs, 
or  decayed  bases  of  trees,  before  a  meat  but  of  some  kind. 
Tliey  ma;  also  be  cau^t  in  traps  set  slightly  under  water, 
close  to  the  bank  of  a  stream,  by  merely  fastening  to  the 
pan  a  small  mirror  or  a  piece  of  bright  tin,  whi<^  rarely  fails 
to  excite  their  curiosity.  In  fastening  traps  it  should  be 
remembered  that  these  animals  climb  and  may  lift  the  chain 
ring  from  a  stake  unless  there  is  a  nail  or  hook  at  the  top 
to  prevent  it. 

Baccoon  skins  should  be  open  and  shaped  as  nearly  square 
as  possible.  The  fnr  is  rather  thin  as  compared  with  that 
of  many  of  the  other  fur  bearers,  and  care  should  he  taken 
not  to  make  it  thinner  by  overstretching  the  skin. 

OPOSSCMS. 

Opossums  are  common  in  the  Central,  Southern,  and  East- 
em  States,  as  far  north  as  Long  Island.  N.  Y.  They  travel 
by  night  only,  and  feed  on  various  kinds  of  fruits,  small 
animals,  insects,  and  carrion.  They  climb  readily  and  den 
in  hollow  trees  or  logs  and  in  crevices  among  rocks.  Being 
unsuspicious  they  are  likely  to  be  found  anywhere  in  wood- 
lands, and  are  easily  caught  in  No.  1  or  No.  2  steel  traps 
having  meat  baits  behind  or  above  them. 

Pelts  of  opossums  should  always  be  cased  flesh  side  out, 
the  tail  and  feet  being  cut  off. 
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Fw.  15.— Mole  TrapB. 
,,  Loop  trap  ;  B,  sclsior  trap  ;  0.  spear  t. 
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HOUCS. 

Moles  live  entirely  underground  in  burrows  made  by 
pressing  aside  with  their  large  and  very  powerful  forefeet 
tbe  earth  through  which  they  pass.  They  can  not  force  their 
way  through  earth  that  is  dry  and  hard,  and  for  this  reason 
they  are  found  only  where  there  are  frequent  rains.  Whrai 
the  ground  is  soft  with  moisture  and  earthworms  are  driven 


PhBDtoiD  view,  showlnz  podtlon  In  relation  to  s  deeper 
ruDwa;  of  tbe  mole.  Thp  ]aws  must  itraddle  tbe  course 
ot  the  ranwa;  aod,  Id  order  that  they  mar  act  qDlckl;, 
the  BolI  must  be  loosened  with  a  trowel  aod  freed  from 
obstrnctloDs,  a*  stlchi,  bIodcs,  or  clods. 

up  among  the  grass  roots,  moles,  following  them  to  the 
surface,  throw  up  unsightly  ridges  and  destroy  plants  by 
loosening  or  breaking  their  roots.  The  large  Townsend 
mole  of  the  northwest  coast  region  throws  up  mounds  of 
earth  also  which  are  very  annoying  in  hay  and  grain  Selds 
and  even  in  pasture  land,  where  they  cover  no  small  amount 
of  grass.    Kole  hills  ccnsist  of  pellets  or  balls  of  earth,  and 
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are  readily  distinguishable  from  pocket-gopher  hills,  which 
consist  of  loose  earth  without  compact  form.  Furthermore, 
goffers  do  not  make  ridges  as  moles  do. 

There  are  a  namber  of  kinds  of  mole  traps  on  the  market. 
Those  designed  to  spear  the  animals  are  not  recommended 
when  fur  is  an  object,  as  they  damage  the  pelt.  _  The  scissor 
and  loop  traps  shown  in  figure  15  kill  the  animals  without 
ipjuring  their  fur. 


Fio.  17. — Choker-Loop  Trap  for  Moles. 

PhiDtiMD  view.  ahowlDK  trap  placed  In  position  on  one 

of  tbe  deeper  niowB^a  of  a   mol«'t  »yrtem   of  borrow*. 

The  Toops  ahoDld  enctrcla  tbe  niDwaj  thraogli  loU  looKDed 

Before  setting  a  mole  trap  it  is  well  to  ascertain  where  the 
animals  are  feeding.  This  may  be  done  by  stepping  on  the 
ridges  here  and  there,  and  looking  over  the  ground  on  the 
following  day  to  see  where  they  have  been  thrown  up  again. 
Select  a  straight  portion  of  the  runway,  open  a  section  of  it 
wide  enough  to  admit  the  trap,  remove  stones  and  other 
obstacles  which  might  interfere  with  the  operation  of  the 
trap,  and  replace  enough  of  the  dirt  to  cover  the  burrows. 
Then  set  the  trap  as  shown  in  figures  16  and  17  so  the  jaws 
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or  loops  will  be  well  bolow  the  burrow,  an.'  make  sure  that 
the  trap  will  be  sprung  when  the  ridge  is  thrown  up  again. 
Mole  skins  should  be  pinned  out  on  boards  and  dried  flat, 
flesh  side  up,  as  shown  in  figure  1&  After  the  pins  have 
been  driven  the  skin  should  be  raised  from  the  board  to 
allow  the  fur  to  stand  erect.' 


Muskrats  live  in  ponds,  streams,  and  marshes.  Bxcept  in 
waterless  areas,  the  greater  part  of  California,  and  the 
coastal  regions  of  several  of  the  Southern  States,  these  ani- 


(1)  FoDr  piBB  are  Bnt  DBed,  one  In  each  coroer;  <3)  i  Intermedlata  plna  mi* 
Uim  Inrcrtcd,  Uic  skin  belns  slightly  itretched ;  (8)  dDallr  8  more  ploa  ai« 
Uck«d  In,  one  between  eocb  iwa  at  Chose  alread;  In  place. 

mals  are  found  practically  throughout  North  America  from 
the  northern  limit  of  trees  to  Mexico.  Although  occasion- 
ally seen  in  the  daytime,  they  are  mainly  nocturnal.  They 
eat  vegetable  food  chiefly,  as  the  fruit,  foliage,  and  roots  of 
lilies  and  other  water  plants,  but  frequently  vary  this  kind 
of  diet  with  mussels  and  occasionally  with  fish. 

The  presence  of  muskrats  is  indicated  in  several  ways. 
In  marshes  they  build  conspicuous  houses  of  mud  and  weeds 
for  winter  occupancy.  Those  living  in  streams  have  holes 
in  banks  below  the  surface  of  the  water.     In  summer  they 
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make  paths  oi  clear  water  through  herbage  and  mud  in 
shallow  places,  and  leave  their  characteristic  droppings  on 
stones  and  driftwood.  Piles  of  mussel  shells  and  partly 
eaten  roots  are  evidence  that  muskrats  are  living  in  the 
vicinity. 

The  size  of  steel  trap  usually  set  for  muskrats  is  Ko.  1. 
As  these  aniuiab  are  quite  unsuspitaous,  traps  may  be  set 
without  bait  In  their  paths  or  at  the  entrances  to  their  bur- 
rows. Bait,  consisting  of  carrots,  parsnips,  or  sweet  apples, 
may,  however,  be  used  to  advant^^  as  muskrats  are  very 
fond  of  these  foods.  The  bait  may  be  placed  on  a  bank,  or 
suspended  on  a  sUck  above  the  trap,  which  is  generally  a 
little  below  the  surface  of  the  water.    Unless  a  captured 


Fib.  19.— Simple  Box  Trap  for  Catching  Mnakrate  In  Narrow  Streama. 
Tlie  win  doora  being  Unfed  »t  tbe  top  wtaj  dosed  except  when  miukraU 
■wlm  against  them  from  the  ontalde.    The  wtres  are  loog  enoiiBb  to  pTevent 
tbe  doors  (rom  iirtiislni  outward. 

muskrat  can  inunediately  get  into  deep  water  and  drown,  it 
is  likely  to  twist  its  leg  off  above  the  trap  and  escape. 

The  box  trap  for  catching  muskrats  in  narrow  streams, 
shown  in  figure  19,  may  be  built  of  four  boards,  each  8 
inches  wide  and  42  inches  long.  The  ends  of  this  trap  are 
fitted  with  wire  doors  hanging  by  the  upper  edge.  These 
doors  remain  closed  by  their  own  weight  except  when 
pushed  open  from  the  outside.  A  swimming  muskrat  can 
«nter  it  easily  but  can  not  escape  from  it.  This  trap  is  held 
sli^tly  under  water  by  a  weight  of  stones,  a  funnel  of  sticks 
or  stones  being  constructed  to  guide  muskrats  into  it. 

A  muskrat  skin  should  have  the  tail  and  feet  removed  and 
be  cased  flesh  side  out.* 

e  Unakrat  as  a  Fnr  Bearer,  wltti  Xotes  on 
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Beavers  have  been  exterminated  over  a  veiry  large  portion 
of  the  country.  They  are  now  well  protected  by  law  in 
most  of  the  States  in  which  they  are  still  found,  and  their 
numbers  and  distribution  are  gradually  increasing.  Being 
very  shy  creatures  and  mainly  nocturnal,  they  are  rarely 
seen,  but  their  dams  and  tree  cuttings  are  unmiatskahle 
signs  of  their  presence. 

They  feed  mainly  on  herbage  of  various  sorts  and  on  the 
bark  of  such  trees  as  cottonwood,  poplar,  maple,  and  birch, 
which  for  winter  use  they  cut  into  pieces  several  feet  long 
and  carry  to  their  ponds  to  be  peeled  under  the  ice  during 
the  winter.  They  build  dams  to  control  the  depth  of  their 
ponds,  construct  houses,  and  dig  burrows  having  entrances 
under  water.  When  they  cut  their  winter's  supply  of  food 
at  some  distance  from  their  pond,  they  drag  it  over. well- 
worn  paths  to  the  water.  The  trapper  frequently  sets  a 
No.  4  double-spring  trap  at  the  end  of  these  paths  where 
the  water  is  4  or  5  inches  deep,  or  again  at  the  entrance  of 
a  burrow.  In  any  case  he  provides  for  drowning  a  cap- 
tured beaver  by  slipping  a  smooth  pole  through  the  ring 
at  the  end  of  the  trap  chain  and  driving  the  small  end  of  it 
firmly  into  the  bottom  where  the  water  is  deep,  fastening 
the  large  end  on  the  bank  above  with  stakes  or  heavy  stones. 
On  being  caught  a  beaver  immediately  dives,  the  ring  of 
the  trap  chain  slides  down  the  pole,  and  the  animal,  held 
under  water,  soon  drowns. 

The  tail  and  feet  of  the  beaver  are  not  left  on  the  skin, 
which  is  stretched  flat  and  as  nearly  round  as  possible.  The 
common  way  of  doing  this  is  to  sew  or  lace  it  to  a  hoop  some- 
what larger  than  the  skin.  The  long  podlike  glands  known 
as  beaver  castor,  found  just  beneath  the  skin  in  front  of 
the  genital  organs  in  both  sexes,  are  in  demand  by  trappers 
and  raw-fiir  buyers.  After  they  are  removed  from  the 
skinned  carcass  the  outlets  are  tied  up  to  prevent  leakage 
and  they  are  hung  up  to  dry  in  a  cool  place.  They  are  used 
by  manufacturers  of  perfumes  and  by  trappers  in  making 
scent  baits. 
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HOW  TO  PREPARE  SKINS. 

The  manner  of  skinning  a  fur  animiil  depends  on  whether 
its  pelt  is  to  be  dried  open  or  cased.  For  an  open  skin  the 
first  cut  is  made  from  the  point  of  the  chin  straiglit  to  the 
tip  of  the  tail,  along  the  un- 
der side  of  the  bod}'.  Side 
cuts  are  then  made  to  this 
from  the  sole  of  each  foot  by 
the  shortest  routes.  The 
only  exceptions  to  this  rule 
for  taking  off  open  or  flat 
skins  occur  with  beaver  and 
'mole'  skins,  which  do  not 
have  the  feet  and  tail  left  on 
..them  and  are  cut  only  from 
chin  to  base  of  tail,'  no  leg 
cuts  being  made.  In  peeling 
the  skin  from  a  carcass  the 
knife  should  be  used  as  little 
as  possible  and  always  with 
extreme  care,  as  e\'en  a  small 
gash  in  a  skin  reduces  its 
value. 

For  a  cased  skin  (fig.  20), 
a  cut  is  made  from  tiie  sole 
of  one  hind  foot  to  the  sole 
of  the  other,  on  a  line  run- 
ning along  the  rear  edge  of 
the  hind  legs   and   beneath 
the    tail.      The    tail    is    cut 
along  the  under  side  its  en- 
tire length  and  the  bone  ia 
removed.    If  this  is  not  done 
the  hair  of  the  tail  is  likely 
to  come  out  when  the  skin 
is  dressed.    After  the  cuts  have  been  made,  the  hind  legs  and 
feet  are  skinned  out  to  the  toes,  the  toes  and  the  feet  being  cut 
on  the  under  side.    At  this  point  it  is  convenient  to  hang  the 
carcass  by  the  hamstrings  on  hooks  or  pegs.     After  the  tail 
bone  has  been  taken  out,  the  entire  skin  is  turned  from  the  body 
very  much  as  a  glove  is  turned  from  the  hand.    The  fore  feet 


TblB  BkiD,  havlDE  do  dark  Bpota,  Is 
entitled  to  be  called  "  prime,"  and  to 
rommand  the  top   piiee. 


D.qil.zM0lGoOl^lC 


478       Teairbook  of  the  Department  of  Agrictdtwv,  1919. 

are  opened  from  the  wrist  to  the  toes  and  skinned  out  in  the 
same  manner  as  the  hind  feet.  The  ears  are  cut  off  beneath 
the  skin  close  to  the  skull  and  the  thick  cartilage  in  them  is 
removed.  In  order  to  avoid  cutting  the  eyelids,  the  knife 
should  be  carefully  applied  close  to  the  skull  when  the  first 
trace  of  eyes  appears  as  the  skin  is  being  turned  from  the 
head.    Any  fat  or  muscle  adhering  to  a  skin  should  be 


FlO.  21.— Fleshing  peam 


it  with  the  back  of  a  knife,  a  dull  file,  or  the  edge  of  a  square 
stick  of  ha;rd  wood,  the  scraping  always  being  done  from  the 
head  toward  the  tail. 

After  being  scraped,  or  "  fleslied,"  skins  are  stretched  as 
uniformly  throughout  as  possible.  Open  skins  are  usually 
pinned  or  nailed  out  on  any  convenient  flat  surface,  flesh 
side  exposed.  If  such  a  surface  is  not  at  hand,  they  are 
sewed  or  laced  to  a  wooden  hoop  or  frame  of  suitable  size 
and  shape.    Cased  skins  are  dried  on  stretchers  made  either 
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of  thin  board  or  metal  rods  shaped  so  as  to  stretch  them 
properly  in  every  part  (figs.  20,  22,  and  23). 

Peltries  should  always  be  dried  in  a  shady,  well-ventilated 
place,  as  an  open  shed,  and  not  by  artificial  heat  when  it 
can  be  avoided.  In  regions  where  the  rainfall  \s  excessive 
and  the  air  is  saturated  with  moisture,  it  is  sometimes  nec- 
essary to  dry  skins  near  a  fire. 

In  packiDg  furs  for  shipment  care  should  be  taken  to  ar- 
range them  so  the  fur  side  of  one  skin  will  not  be  soiled  bv 
the  flesh  side  of  another. 


Skins  wanted  for  home  use  may  be  dressed  by  simple 
though  somewhat  tedious  methods,  one  of  which  is  here 
outlined.  A  tanning  liquor  is  made  by  adding  to  each  gallon 
of  water  one  quart  of  salt  and  half  an  ounce  of  sulphuric  acid. 
This  mixture  should  not  be  kept  in  a  metal  container.  Thin 
skins  are  tanned  by  it  in  one  day,  but  heavy  skins  must 
remain  in  it  longer ;  they  may  remain  in  it  indefinitely  with- 
out harm.  When  removed  from  this  liquor  they  are  washed 
several  times  in  soapy  water,  wrung  as  dry  as  possible,  and 
rubbed  on  the  flesh  side  with  a  cake  of  hard  soap.     Flat 
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skins  are  then  folded  in  the  middle,  lengthwise  over  a  clothes 
line,  hair  side  out,  and  left  to  dry.  Cased  skins  are  simply 
hung  up  by  the  nose,  hair  side  out.  When  the  hair  is  barely 
dry,  and  the  fiesh  side  is  still  moist,  they  are  laid  over  a 
smpotli,  rounded  board  and  scraped 
on  the  flesh  side  with  the  edge  of  a 
worn  flat  flie  or  a  similar  blunt- 
edged  tool.  In  this  way  an  inner 
layer  is  removed,  and  the  skins  be- 
come nearly  white  in  color.  They 
are  then  stretched,  rubbed,  and 
twisted  until  quite  dry.  Fresh  but- 
ter or  other  animal  fat  worked  into 
skins  while  they  are  warm  and  then 
worked  out  again  next  day  in  dry 
hardwood  sawdust  or  extracted  by  a 
hasty  hath  in  gasoline  increases  their 
softness. 

The  main  part  of  dressing  skins 
consists  of  the  labor  applied  while 
they  are  drying,  in  order  to  make 
them  soft  and  pliable.     In  skin- 
dressing  establishments  tliis  opera- 
tion is  done  by  machinery    for  a 
period  of  eight  hours  or  more,  hun- 
dreds of  skins  being  treated  at  the 
same  time.    Home-dressed  skins  are 
BiHiia    softened   by  hand,  one   at  a  time. 
Fio.  23.-I^bblt  Skin  on    gj^^^g  ^f  jj^^  g^^^^  ^j^^  ^f  animals 
Wire  Stretcher.  i  i.     i  i      i-i         t 

„^    .  ^  ^     , .     tlo  not  always  work  alike.    In  some 

The  d«rk  uwts  on  the  skin,  .     .         ■' 

eiaied  by  the  development  of  CEses  it  IS  necessary  to  retum  one  to 
\."*^.'™r"'  ",'  '^."'  T"!   tli«  tanning  solution  once  or  oven 

tbli   skin    "unprlroe       and  of  ,         i      .  ■  -ii    0       ii       t. 

considerabir  less  value  than  If  twice  Deiore  it  Will  finally  becomo 
It -ere  full,  prime.  s(,ft_     TJuless  One  has  considerable 

spare  time  it  is  more  satisfactory  to  send  skins  to  a  fur 
dresser  than  to  dress  them  at  home. 

A  skin  on  which  the  fur  is  soiled  should  be  cleaned  before 
being  stretched.  Grease  may  be  removed  by  a  gasoline 
bath  or  by  hot  corn  meal  or  hardwood  sawdust  rubbed  in 
and  shaken  out  repeatedly  and  finally  beaten  out  with  a 


D.qit.zeaOvGoOt^lc 


Trapping  on  the  Farm,  481 

limber  switch.  Light-colored  furs  are  stained'  tr^  blood 
if  it  is  allowed  to  remain  on  thran  for  any  length  of  time. 
By  exercising  care  the  trapper  can  usually  prevent  fur  from 
becoming  bloody,  but  when  this  is  impossible  the  blood 
should  be  removed  immediately  by  washing  with  clear  water 
as  long  as  the  water  shows  a  tinge  of  red.  Wet  fur  should 
always  be  dried  before  the  skin  is  stretched,  which  can  be 
done  by  shaking  and  wiping  andr  applying  com  meal  or 
sawdust. 

Fur  that  has  been  made  up  into  wearing  apparel  may  be 
freshened  by  laying  it  flat  on  a  table  and  rubbing  into  it, 
thoroughly,  flake  naphthalene.  The  naphthalene  has  only 
to  be  shaken  out  when  the  cleaning  is  done.  Garments  that 
are  badly  soiled  should  have  the  lining  removed  and  be  sepa- 
rated into  their  main  parts.  These  may  be  washed  sepa- 
rately in  warm  water,  with  any  kind  of  soap  that  is  suit- 
able for  washing  woolens,  rinsed  until  clean,  and  then  dried 
in  simshine  where  there  is  a  breeze  to  carry  away  moisture 
and  keep  the  fur  in  motion.  When  almost  dry  the  parts 
should  be  worked  in  the  hands  and  beaten,  after  which  they 
are  ready  to  be  reassembled  in  the  garment. 

Furs  are  frequently  injured  by  certain  insects.  Kaw 
skins,  especially  those  more  or  less  greasy,  are  very  attrac- 
tive to  larder  beetles  and  some  of  their  relatives,  both  in  the 
larval  or  immature  form  and  in  the  adult  stage.  Fur,  as 
distinguished  from  the  skin  on  which  it  grows,  is  eaten  by 
larvfe  of  the  clothes  moth.  Trouble  from  bot^  of  these  pests 
may  be  avoided  by  keeping  furs  during  warm  weather  in 
tight  tin  or  sheet-iron  cases,  and  placing  in  an  open  dish 
1  ounce  of  carbon  bisulphide  to  each  6  cubic  feet  of  space 
when  the  case  is  finally  closed.  The  gas  arising-  from  this 
liquid  when  mixed  with  air  makes  a  violent  explosive,  for 
which  reason  it  should  never  be  used  in  tlie  presence  of  fire. 
Dressed  furs  may  be  protected  from  moths  by  brushing  and 
combing  them  thoroughly  out  of  doors  in  bright  weather 
and  immediately  tying  them  up  in  a  sack  of  heavy  paper  or 
of  closely  woven  cotton  cloth.  Raw  furs  should  be  either 
dressed  or  disposed  of  before  tlie  advent  of  summer,  if  pos- 
sible, to  prevent  them  from  being  injured  by  insects  or  the 
action  of  fat. 

1IM8S7°— IBK  IBI9 81 
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HOW  TO  HAVE  MORE  AND  BETTER  FUR. 

Reports  recently  received  bj  the  Biological  Survey  from  ft 
large  number  of  raw-fur  buyers  generally  agree  that  the 
supply  of  wild  fur  has  decreased  greatly  ance  IdlO.  In 
many  of  Uiese  reports  the  shrinkage  is  estimated  at  from 
25  to  60  .per  cent  in  10  years.  A  review  of  the  great  fur 
sales  recently  held  in  this  country  shows  that  the  stock  dis- 
posed of  was  brought  from  all  parts  of  the  world  to  supply 
the  American  trade.  Manufactured  furs  in  1919  cost  ap- 
proximately 200  per  cent  more  than  the  same  grade  of  furs 
bought  two  years  before,  and  skins  of  animals  formerly  re- 
garded as  having  little  or  no  fur  value  were  made  up  into 
garments  selling  at  from  $100  to  $150  each.  All  this  goes 
to  show  that  the  demand  for  fur  is  far  greater  than  can  be 
met.  Evidently  the  time  is  at  hand  when  steps  should  be 
taken  to  increase  and  improve  the  fur  supply.  Trappers, 
dealers,  manufacturers,  and  wearers,  possessing  in  the  ag- 
gregate a  tremendous  moral  and  financial  influence,  want 
more  and  better  fur. 

Among  the  bad  practices  which  have  reduced  the  number 
of  fur  bearers  are:  (1)  Using  poison,  which  kills  many 
animals  that  are  not  found  before  their  skins  are  spoiled; 
(2)  smoking  animals  out  of  their  dens,  which  often  suf- 
focates them  instead  of  forcing  them  out;  (3)  destroying 
dens,  which  either  leaves  the  animals  without  suitable  places 
in  which  to  rear  their  young  or  drives  them  out  of  the  neigh- 
borhood altogether;  (4)  trapping  early  in  fall,  which 
catches  animals  having  small,  unprime  pelts  before  they  are 
old  enough  to  be  suspicious  of  traps;  and  (5)  trapping  late 
in  spring,  which  destroys  breeding  females  with  young. 

If  no  eairly  or  late  trapping  were  done  there  would  be 
fewer  animals  taken,  but  on  the  other  hand  the  value  of  the 
catch  and  the  number  of  animals  left  to  breed  another  sea- 
son would  be  far  greater.  Skins  are  prime  for  about  two 
months  after  the  molt  is  completed,  and  during  this  time 
they  have  no  dark  spots  on  the  flesh  side.  They  are  worth 
much  more  when  prime  (fig.  20)  than  when  unprime  (fig. 
23).  Muskrat  and  beaver  pelts  are  best  in  February  and 
March,  while  those  of  other  fur  bearers  are  best  from  late  in 
N^ovember  till  about  the  end  of  January. 
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The  wild  as  weU  as  the  domestic  animals  of  a  farm 
require  food  and  shelter,  and  while  the  farmer  is  providing 
as  a  matter  of  course  for  his  domestic  stock,  he  will,  if  wise, 
be  mindful  also  of  ths  needs  of  his  wild  tenants.  If  he 
regards  his  bams  as  factories  for  producing  milk,  meat,  and 
wool,  he  may  as  well  consider  tine  fox  den  in  the  hill  pasture 
and  the  big  hollow  sycamore  by  the  creek  as  fur  factories 
and  preserve  them  accordingly.  If  he  sells  only  his  excess 
domestic  stock,  he  also  will  cease  trapping  the  wild  "  stock  " 
while  there  are  enough  fur  bearers  left  on  his  land  to  insure 
another  year's  fur  harvest 

It  is  as  logical  to  try  to  make  farms  produce  more  fur  as 
to  make  them  produce  more  beef.  The  important  point  is 
to  have  people  understand  the  possibilities  of  increasing 
their  income  in  this  way.  When  this  point  is  fully  appre- 
ciated they  will  uphold  State  laws  which  forbid  the  use  of 
smoke,  poison,  or  other  chemicals  in  taking  fur  animals,  and 
forbid  the  destruction  of  dens  and  trapping  on  land  of 
another  without  written  permission.  Such  laws  are  already 
in  force  in  several  States,  and  will  undoubtedly  be  operative 
in  all  the  fur-producing  States  in  the  near  future. 

The  measures  thus  far  considered  for  increasing  and  im- 
proving the  fur  output  have  all  been  along  the  line  of  con- 
servation. Beyond  conservation,  and  surpassing  it,  are 
sound  constructive  measures  by  which  a  great  and  perma- 
nent improvement  in  wild  fur  may  be  accomplished.  So 
tJioroughly  has  the  animal  life  of  North  America  been  in- 
vestigated that  we  know  in  what  region  to  find  the  best 
foxes,  the  best  skunks,  the  best  raccoons,  the  best  muskrats, 
and  the  best  of  every  other  kind  of  fur  bearer.  Nearly  all 
these  animals  have  been  bred  in  confinement,  and  althou^ 
only  two  or  three  have  actually  been  farmed,  there  is  no 
reasonable  doubt  that  under  favorable  conditions  all  can  be 
propagated  on  fur  farms  for  distribution  on  preserves  in 
State  and  National  forests  or  other  public  domain,  and  on 
private  lands  set  aside  by  agreement  with  the  owners,  where 
they  will  be  fully  protected  and  from  which  they  will  spread 
when  the  natural  limit  to  their  abundance  has  been  reached. 

Just  as  State  game  farms  raise  and  distribute  game  for 
sportsmen  to  shoot  and  State  and  Federal  hatcheries  raise 
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and  distribute  fish  for  anglers  to  hook,  so  shoukl  there  be 
State  and  Federal  fur  farms  for  raising  the  )ar||j^  and  best- 
furred  animals  to  be  found  on  the  continent  lOr  stocking 
preserves  for  the  benefit  of  trappers.  Possibly  here  and 
there  a  hunter  or  a  poultryman  may  be  inclined  to  oppose 
this  suggestion,  but  the  hunter  may  be  reassured  by  the  fact 
that  game  and  fur  animals  are  naturally  coexistent  and  that 
until  steel  traps  and  firearms  appeared  there  was  an  abun- 
dance of  both.  As  to  the  poultryman's  losses  due  to  fur 
animals  they  are,  in.  the  main,  prerentAble ;  the  price  of  one 
fox  pelt  is  sufficient  to  pay  for  a  good-sized  vermin-proof 
chicken  run. 

It  should  not  be  forgotten  that  the  natural  and  ordinary 
food  of  fur  animals  consists  mainly  of  materials  for  which 
nianlnnd  has  little  or  no  use,  and  that  certain  of  these  ani- 
mals render  the  fanner  a  positive  service  by  ridding  his  - 
orchards,  fields,  and  pastures  of  some  of  the  worst  pests  ^ 
infesting  them.  Generally  speaking,  therefore,  the  project 
to  increase  and  improve  fur  animals  would  result  in  turning 
useless  or  harmful  organisms  into  valuable,  peltries.  It 
would  also  enable  the  farmer,  when  the  regular  duties  of 
his  farm  are  at  their  lowest  ebb,  to  reap  a  self-raised  harvest 
of  fur  which  has  cost  him  nothing  and  which  probably  has 
been  developed  in  his  service. 
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By  Oscar  A.  Juve, 
Sdentifie  AuiHant  in  Farm  Economia,  Office  of  Farm  JlanagemenL 

CHOICE  OF  POWER. 

rpHE  CHOICE  of  sources  of  farm  power  depends  upon 
J-  their  relative  profitableness.  To  determine  which  i? 
the  more  profitable  it  is  necessary  to  consider  many  factors, 
among  which  are  the  power  requirements  of  the  farm,  the 
^ze  of  the  power  units  required,  the  quaUty  of  work  accom- 
plished, the  displacement  of  one  form  of  power  by  the  apph- 
cation  of  another,  the  total  possible  utihzation  of  each  form' 
of  power,  the  comparative  cost  of  operations  with  the  differ- 
ent forms  of  power,  the  relation  between  the  kind  of  power 
and  the  effectiTeneaa  of  man  labor,  and  the  effect  upon  the 
profits  of  the  farm  as  a  whole. 

Hie  following  discussion  is  based  upon  the  results  obtained 
with  horse  power  on  a  number  of  representative  farms. 

IMPORTANCE  OF  COST  ACCOUNTING. 

figures  1,  2,  and  3  show  how  accounting  records  will  aid 
the  farmer  in  securing  some  of  the  facts  necessary  for  the 
proper  study  of  the  economical  utilization  of  farm  power. 
These  charts  are  based  on  cost  of  production  records  obtained 
from  the  three  farms  in  question. 

Figure  1  shows  how  the  work  horses  were  used  on  a  Wis- 
consin dairy  farm.  Six  horses  were  used  on  this  farm. 
The  crops  grown  were  about  50  acres  of  com,  50  acres  of 
email  grain,  30  acres  of  hay,  and  10  acres  of  tobacco.  This 
combination  of  crops  created  a  rather  uniform  demand  for 
horse  power  during  the  spring  and  summer  months.     During 
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the  winter,  however,  the  horses  were  idle  &  great  deal  of  the 
time,  because  the  work  at  this  time  of  year  was  mostly 
live-stock  chores  which  did  not  require  much  horse  labor. 

Attention  is  especially  called  to  the  time  of  the  year  when 
the  various  operations  were  performed  and  to  the  amount  of 
horse  labor  each  reqiiired.  Although  most  of  the  field  work 
came  during  the  spring,  hay,  tobacco,  and  alfalfa  demanded 
considerable  power  throughout  the  summer.  The  percent- 
age of  total  horse  labor  required  by  each  operation  is  shown 
by  figures  on  the  left  side  of  the  chart.  These  figures  are 
especially  helpful  in  analyzing  the  amount  of  hone  labor 
that  was  done  with  different-sized  teams.  Althoxigh  nearly 
ell  the  various  operations  were  at  times  done  with  two  horses, 
hauling,  com  and  tobacco  planting  and  cultivating,  as  well 
as  mowing  and  raking  hay,  were  regular  tWo-horse  operations, 
while  plowing,  disking,  harrowing,  etc.,  were  usually  per- 
formed with  the  larger  power  units.  Two-horse  operations, 
therefore,  made  up  about  5S  per  cent  of  the  total  power 
demand  during  the  year. 

Figure  2  shows  the  horse-labor  distribution  for  an  Illinoia 
com  and  hog  farm,  on  which  there  were  108  acres  of  com, 
S6  acres  of  small  grain,  and  15  acres  of  hay.  Nine  horses 
were  kept  on  the  farm  throughout  the  year. 

The  grain  and  com  operations  created  a  heavy  demand 
for  horse  power  during  April  and  May,  and  the  upper  bar  of 
the  chart  shows  that  the  amount  of  power  used  at  this  time 
was  much  greater  than  during  any  other  period.  With  tiie 
"peak  load"  lasting  only  about  one  and  one-half  months, 
tins  farm  is  in  decided  contrast  to  the  Wisconsin  dairy  farm. 

Wagon  hauling,  planting  and  cultivating  com,  mowing 
and  raking,  were  all  two-horse  operations  in  this  case,  and 
taken  together  they  make  a  total  of  57  per  cent.  The  other 
43  per  cent  of  the  work  was  practically  all  field  operations, 
for  which  three  and  four  horses  were  used,  with  the  exception 
of  the  sowing  of  fall  grains  between  the  com  rows  with  a 
one-horse  seeder. 

Figure  3  is  based  on  the  records  obtained  from  an  Iowa 
farm  on  which  there  were  12  horses  and  a  lai^  tractor. 
The  tractor,  however,  was  a  part  of  the  thrashing  rig  and 
was  not  considered  a  part  of  the  regular  farm  equipment. 
In  this  case  the  peak  load  came  during  the  latter  part  of 
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Apnl  and  the  first  part  of  May  and  was  made  up  largely  of 
plowing,  disking,  and  harrowing.  Com  being  the  cluef,  as 
well  as  the  most  profitable,  crop,  it  is  not  likely  that  the 
operator  would  consider  it  advisable  cither  to  cut  down  the 
com  area  or  to  plow  part  or  all  of  his  com  land  in  the  fall. 
This  being  the  case,  there  is  evidently  no  way  of  directly 
reducing  the  peak  load,  and  hence  his  only  alternative 
would  he  to  devise  some  way  of  reducing  the  cost  of  power. 
The  reason  the  tractor  owned  by  the  operator  in  question 
was  not  used  during  this  period  was  that  previous  experience 
had  indicated  that  it  was  not  suitable  for  spring  work  under 
the  prevailing  conditions. 

■While  the  tractor  was  not  used  for  field  operations  in  the 
^ring,  the  chart  shows  that  it  was  used  for  all  fall  plowing, 
'though  this  work  was  done  at  Ae  titne  when  there  was  little 
«ther  work  for  the  horses  to  do. 

Attention  is  called  to  the  proportion  of  the  total  horse 
time  required  by  the  various  operations.  Road  hauling 
(two-horse)  consumed  26  per  cent  of  the  total  time  the 
horses  were  used,  while  farm  hauling  (two-horse)  required 
21  per  cent,  making  a  total  of  47  per  cent,  or  almost  one- 
half  of  the  total  time.  This  is  a  significant  fact  in  the  con- 
sideration of  the  choice  of  power  for  this  farm.  The  chart 
shows  that  com  cultivation,  a  two-horse  operation  in  this 
case,  demanded  12  per  cent  of  the  total  time  and  other 
two-horse  operations  consumed  6  per  cent  more,  making  a 
total  of  65  per  cent  of  the  horse  labor  performed  with  a  two- 
horse  team. 

The  percenta^  of  time  used  in  plowing  on  this  farm  is 
affected  by  the  use  of  an  8-bottom  tractor  plow  in  the  fall, 
and  is  thus  smaller  than  it  would  be  were  plowing  to  be 
done  entirely  by  horsepower. 

SIZE  OF  THE  POWER  tJNITS  PER  MAN. 

Not  all  farm  operations  require  the  same  amount  of  power. 
Some  of  them,  like  planting  com,  raking  hay,  and  others, 
are  usually  considered  one-horse  or  at  most  two-horse  opera- 
tions in  most  sections  of  the  country,  while  plowing,  disking, 
grain  cutting,  etc.,  are  coming  more  and  more  to  he  per- 
formed with  larger  power  units.  This  fact,  together  with 
the  necessity  at  times  of  carrying  on  two  or  more  operations 
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Bimultaneously  on  different  parts  of  the  fann,  is  a  very  im~ 
portant  factor  from  the  standpoint  of  farm  oi^anization, 
for  it  makes  it  necessary  that  the  farm  power  plant  be  made 
up  of  several  independent  power  units. 

Figure  4  gives  the  percentage  distribution  of  the  man 
time  that  was  used  with  various-sized  power  units  of  nine 
representative  farms  in  several  States.  There  is  a  striking 
similarity  in  the  extent  to  which  two-horse  teams  were  used 
OD  all  these  farms  except  the  dairy  farm  with  40  crop  acres 
and  the  larger  farms  representing  extensive  types  of  farming 
of  the  Western  States.  The  reason  why  there  was  so  Uttle 
two-horse  team  work  on  the  first  farm  was  that  much  of  the 
hauling  was  done  with  three  horses,  which  fact  also  explains 


Size  of  Team  Used  and  Kind  of  Farm. 

— PcroisUgs  oftoMl  vcrklng  tima  that  diSercnt-sIted  t«uiu  wer 


the  large  number  of  hours  that  three  horses  were  used.  On 
the  two  largest  farms  there  was  very  little  intertilling  of 
crops;  tiie  hay  acreage  was  small  and  laige  power  tmita 
were  used  almost  ezclusiTely  for  all  grain-raising  operations. 
This  accoimtfi  for  the  relatively  small  amount  of  two-horse- 
team  work. 

This  sort  of  information  is  particularly  valuable  in  study- 
ing the  farm  power  problems,  since  it  illustrates  the  power 
needs  in  terms  of  various-eized  units.  Doubtless  further 
progress  will  be  made  in  the  hitches  of  farm  implements 
looking  toward  the  practical  use  of  latter  horse  units  as  tho 
means  of  increasing  the  efficiency  of  man  labor. 

Figure  5  gives,  by  months,  the  number  of  hours  that 
differentr^ed  teams  were  used  on  the  three  farms  cited 
above.     As  has  already  been  indicated  (figs.  1,  2,  and  3), 
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UTILIZATION  OF  HORSE  LABOR 


ON  A  WISCONS  N  DAIRV  FARM 
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ON  AN  ILUNOIS  CORN  AND  HOG  FARM 

9  HQWSFS-  lA?  I  rnnp  <r.RFS 


ON  AN  IOWA  SEED  GRAIN  AND  STOCK  FARM 
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Size  of  Team  Used  tuid  Time  of  Year. 

Fja.  5. — Numbv  of  hguTB  diflerenl'SlEed  tetuna  vere  uaerl,  shown  by  moaLhij  for  thrae  n[K 
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moat  of  the  fatm  labor  requiring  horsepower  was  done  oa 
these  farms  with  two  horses,  and  practically  two-thirds  of 
it  was  wagon  work.  Figures  on  this  point  are  important 
in  connection  with  farm  oi^nization  studies,  for  they  aid 
in  deciding  on  the  choice  between  horse  and  mechanical 
power.  Aside  from  grain  cutting,  almost  all  of  the  three- 
and  four-horse  team  work  came  during  the  spring  months 
on  all  of  these  farms.  This  is  the  period  when  all  efficient 
farm  managers  usually  try  to  rush  the  work  by  making  each 
man  handle  the  largest  possible  power  units.  Furthermore, 
the  laigei>sized  teams  usually  can  be  used  to  better  advan- 
tage during  this  time  than  at  any  other  time  of  the  year. 

While  these  three  farms  happen  to  be  very  similar  as  to 
the  size  of  teams  used,  inveetigations  of  this  kind  indicate' 
that  there  are  large  variations  in  the  number  of  horses  used, ; 
even  for  the  same  operation,  in  different  sections  of  the- 
country.  In  some  sections  farmers  very  seldom  hitch  more 
than  two  horses  to  any  implement,  while  in  others  the  reverse 
is  true,  namely,  that  three-,  four-,  and  six-horse  teams  we 
used  for  all  operations  other  than  hauling.  This  may,  of 
course,  be  due  to  the  difference  in  farm  type,  the  lay  of  the 
land,  sizo  of  fields,  etc.,  but  often  it  appears  to  be  simply 
because  of  the  habit  of  the  farmer  and  customs  of  the  com- 
mimity. 

The  map  shown  in  figure  6  shows  how  the  size  of  team 
used  for  plowing  varies  in  the  different  sections  of  the  United 
States.  The  power  unit  for  this  operation  alone  ranges  from 
one  horse  in  the  southeastern  StAtes  to  five  and  over  in  the 
Dakotas,  Montana,  Washington,  and  California,  and  each 
unit  is  used  in  large  and  usually  contiguous  areas. 

AVERAGE  "HORSE  DAY"   MISLEADING. 

Hie  figures  usually  quoted  from  cost  of  production  studies 
for  the  average  horse  workday  range  from  two  to  four  hours 
per  day.  Data  of  this  sort  have  led  to  much  agitation  to 
rid  the  farm  of  idle  horses,  and  such  agitation  has  undoubt- 
edly done  much  good  by  calling  the  farmers'  attention  to  the 
importance  of  giving  this  matter  serious  consideration. 
Upon  closer  investigation,  however,  it  has  been  found  that 
this  average  is  almost  meaningless  as  an  index  as  to  whether 
or  not  an  individual  farmer  is  guilty  of  keeping  more  horses 
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than  necessary.  One  reason  why  the  average  is  not  a  fair 
standard  of  measurement  for  comparisoDs  of  this  kind  is 
that  the  most  profitable  combination  of  enterprises  may 
require  a  large  number  of  horses  for  only  a  short  period  of 
the  year,  under  which  conditions  it  is  necessary  to  have 
enough  power  to  handle  the  work  at  this  time,  even  though 
mauy  of  the  horses  may  be  idle  during  the  greater  part  of 
the  year.  The  average,  under  these  conditions,  may,  there- 
fore, be  exceptionally  low  and  still  it  may  he  the  beet  of 
management  to  continue  this  form  of  organization.  Another 
reaeoD  for  discrediting  the  average  as  a  means  of  measuring 


Number  of  Horsee  per  Power  Unit. 
Fra.  S^-The  United  8tat«  divided  tccording  to  dus  of  t«uns  ordlnuilr  used  CorplowlnE. 

the  efElciency  of  power  utilization  on  any  given  farm  is  that 
in  power  organization  it  is  chiefly  a  question  of  combining 
enterprises  that  will  require  all  of  the  available  farm  power 
for  the  largest  number  of  hours. 

Figure  7  shows  the  number  of  hours  the  different  numbers 
of  horses  were  iised  on  the  same  three  farms  cited  in  previous 
charts.  From  this  we  can  see  the  number  of  hours  each 
month  that  the  total  available  power  was  required  to  do  the 
work.  Turning  to  the  Wisconsin  dury  farms,  the  demand 
for  a  large  number  of  horses  is  shown  to  be  in  April,  May, 
June,  and  July.  During  these  four  months  the  full  number 
of  horses  were  used  29  days,  while  they  all  were  used  only 
six  and  one-half  days  during  the  other  eight  months.     The 
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Workmg  Time  and  Idle  Time  of  Horsea  on  Three  Farmn. 

no.  1. — Tha  nombtr  of  horata  on  «(ush  brm  la  IndlcaMd  by  the  narrow  lertloil  spsMs 
WlthfD  the  month  ban,  «ach  oT  which  rapraaanta  &  fall  month's  tlnu  (lO-honr  dayi).  Th* 
bbek  potloni  Bhow  Ktoal  wwUng  time  oT  horsea,  th<  blank  ipaca  Idle  time.  ForaiwnplB, 
OD  the  Wlaoouflii  tann  daring  February  foni  horaes  wontd  have  bean  [amid  Idle  at  any  time, 
llTa  St  anr  tlma  BicepttDK  labounaodili  at  anfoUiarUmeeioapCiiiiiiilunliortwo. 
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heavy  demand  for  four  horses  in  November  was  due  to 
uaing  two  wagons  for  husking  standing  com,  which  was  an 
important  part  of  the  71  per  cent  of  the  work  performed 
with  two-horse  teams.  In  studying  this  chart  the  question 
at  once  arises:  To  what  extent  would  it  have  been  possible 
to  spread  the  work  out  during  the  period  of  heavy  labor 
demand  so  that  four  horses  might  have  done  the  work! 
April  shows  ten  days  of  fuD  use  of  all  horses,  May  nine  days, 
June  seven,  and  July  four  days.  Were  it  feasible  to  use, 
say,  four  horses  more  continuously  and  get  the  work  done 
satisfactorily,  there  would  be  far  fewer  horses  on  the  fanns. 
Hoieever,  the  eeaaonfd  and  weather  eondUioTia  (kai  KmU  the 
hmra  vnthin  toMch  most  operaHons  mtuf  he  performed  make 
»uch  plans  in  most  instances  impracHcable. 

On  the  Illinois  farm  bavins'  a  total  of  nine  horses  all  of 
them  were  used  at  one  time  only  six  full  days  during  the 
entire  year.  E^ht  horses  were  used  only  20  days,  seven 
for  SO  days,  and  six  for  28  days.  It  is  apparent  that  a  large 
number  of  the  horses  on  this  farm  were  idle  during  the 
greater  part  of  the  year.  The  three  spring  months,  being 
the  period  of  heavy  demand  for  horse  labor,  used  53  per 
coit  of  the  total  horse  time. 

On  the  Iowa  farm  the  full  number  of  hcffsee  were  used  but 
nine  days.  However,  purebred  mares  were  maintained  on 
this  farm  for  the  raising  of  colts.  While  the  peak  load  of 
horse  labor  demand  came  in  April  and  May,  as  illustrated 
by  figure  3,  the  greatest  use  for  all  horses  was  in  July  and 
September.  There  was  little  demand  for  the  simultaneous 
use  of  more  than  six  horses  and  under,  as  the  number  above 
six  were  used  an  equivalent  of  but  40  ten-hour  days. 

Table  1  presents  these  data  in  the  form  of  the  percentage 
of  the  total  horse  power  used  on  the  above-cited  farms  in 
the  various-sized  units. 
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Table  I  .—Paemlage  of  total  hone  power  uud  in  varvnu-twd  teaiM. 
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The  above  illustrations  have  been  used  to  call  attention 
to  a  few  of  the  many  important  phases  of  the  farm-power 
problem.  Thsy  show  how  horses  are  being  used  on  farms 
to  furnish  the  power  required.  With  the  introduction  of 
practical  types  of  mechanical  power  the  fanner  must  face 
the  question  of  whether  he  ^ould  substitute  the  tractor  for 
some  of  his  hoises.  If  he  decides  to  introduce  the  tractor, 
he  must  determine  what  combination  of  horse  and  mechan- 
ical power  will  be  the  most  profitable  on  his  farm.  Tu 
answer  these  questions  accurately  requires  comprehensive 
data  as  to  all  the  facts  involved.  It  is  hoped  that  the  mate- 
rial here  presented  may  throw  light  on  the  nature  of  this  prob- 
lem, and  surest  some  of  the  factors  to  be  considered  in 
seeking  its  solution. 
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AGRICULTURAL  COLLEGES  IN  THE  UNITED  STATES.' 

College  iDstructioa  in  agriculture  In  given  tn  the  colleges  and  unhersities 
receiving  the  bcDeflts  of  the  acta  of  Congress  of  Ju^  2,  1862,  Autnist  80,  1890, 
and  March  4,  1907,  which  are  now  in  operation  In  all  the  States  and  Ter- 
rituriea  except  Alaska.  The  total  number  of  these  Institutions  Is  69,  of  which  07 
maintain  courses  of  instruction  In  agriculture.  In  23  Stales  and  Porto  Rico  the 
agricultural  colleges  are  departments  of  the  State  uxiiversltles.  In  17  States 
separate  Institutions  having  courses  In  agriculture  are  maintained  for  the 
colored  race.  All  of  the  agricultural  colleges  for  white  persons  and  several  of 
those  for  negroes  offer  four-year  courses  In  agriculture  and  its  related  sciences 
leading  to  bachelor's  d^rees,  and  many  provide  for  graduate  study.  About  TO 
of  these  Institutions  also  provide  special,  short,  or  correspondence  courses  in 
the  different  branches  of  agricnlture,  Including  agronomy,  horticulture,  animal 
husbandry,  poultry  raising,  cheese  making,  dairying,  sugar  making,  rural  engi- 
neering, farm  mechanics,  and  other  technical  subjects.  The  agricultural  esperi- 
ment  stations,  with  very  few  exceptions,  are  departments  of  the  agricultural 
colleges.  All  of  the  colleges  have  extension  services  for  conducting  cooperative 
extension  work  in  agriculture  and  home  economics  in  accordance  with  the  act 
of  Congress  of  May  8.  1914.  With  a  few  exceptions,  each  of  the  land-grant 
colleges  offers  free  tuition  to  residents  of  the  State  In  which  It  Is  located.  In 
the  excepted  cases  scholarships  are  open  to  promising  and  energetic  students, 
and  in  all  opportunities  are  found  for  some  to  earn  part  of  their  expenses  by 
their  own  labor.    The  expenses  are  from  S125  to  $300  for  the  school  year. 

Agricvltvral  oolleges  in  the  United  States. 


stats  or  Teriltoiy. 


CaUfomla 

Colorado 
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Agiicultiml  School  or  the  TuslEegee  Noi- 

maland  Indiuirlal  Instil  uu. 
Agricultural  and  Mechanical  CoUcga  for 

Cidlece  o!  Agrfcultun  ot  the  Unlvenliy 

ol  Ariiona. 
Collue  ol  A^culture  o[  the  Unlveraliy 


f:tateColl«e  (or  Cidored  Studeota 

Collie  ol  Agriculture  oF  tbe  Univeislty 

Florida   AKTloultunil   and    Uaohudcsl 
Coll(e«  for  Negroes. 

<!oorgia  State  Collie  ot  AeriouKurB 

Georgia  State  In  dust  rlBl  College 
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Normal I  W.  S.  Buchanan. 

Tucson 1>.  W.  Working." 

FayetlBVllli! Bra<Uord  Kna|ip.' 

Fine  Bluff J.n.Isb,lr, 

Berkeley ^  T.  F.  Hunt." 

Fori  Collins. j  C.  A.  Lory. 

Storra I  C.  I..  Beach. 

Newarli '.  S.C.MitcheU. 

Dover W.C.Jason. 

□ainesvUle I'.  B.  Rolls.' 

TaDabassee '  N.  B.  Youne. 

Athens '  A.  U.  Sonle, 

Savannah R.  R.Wright. 

Honcdulu !  A .  L.  Dnn. 

iland^gTaatactorJuly  2,  isr2. 
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BtaM  or  Twiilor^. 


Nam»  <^  Inatltatlou. 


Xaitucky 

M«lne 

Uarylood 

UaBsachusettfl . , . 

IQctdi^ii 

WiuNsala 

Ussnlpid 

Nebraska...!.... 

NeiBdB 

Naw  HampghJn. 
N«w  Ittatf 

N«w  Uexico-  -  -  -  - 

New  York 

Korth  Ct.roUiia. . 

North  Dakota... 
onto 

OUiboiiia 

PtmuTlTukUt 

Porto  Rico 

Rhode  If^tend.... 
Boutb  CaroUiu. . 


Colhve  ol  Agricnituie  of  the  Unlvenltf 

of  Idaho. 
Collwe  or  Arrlculture  of  the  Unlyersity 

onatnola. 
School  of  Afiioulture  of  Pnrdue  l^nlrer- 

slty. 
loira  eiste  Colliee  of  Agiiculliire  and 

Unchanlc  Arts. 

Kansas  State  A^cultural  Colltcn 

The  Col  :<wa  ol  A  erioultura  oftheUolTer- 

Gity  of  Kentucky. 
Tlie  Ef>ntu>'kT  Kormal  and  Industrial 

ln:i11tiilaforColarf>d  Persons. 
Louisiana  Stale  tnlverslly  and  Agrieol- 

turaUnd  Mechanical  CidleKe, 
Soulh.tTn  University  and  Afirifultural 

and  Mechanical  College  olthe  State  of 

IfluWaDa. 
CollcEOOt  Agriculture  of  the  L'ntverslly 

of  Maine. 
Bfsryland  State  CaUeKe  of  ACTtcullure... 
I'ntK-ea!.*  nneAcmietnv.T-:  ajtem  Branch 

ol  the  Haiyland  Staie  Collc^a  of  Agrl- 

tfaisachuseltsAi^cultursI  College 

UaasBchusetlslDsTituteolTeclmoloin' '. 

Michltjan  AKricullun.1  CkjUeRe 

Deparlmait  of  Agrirulture  of  the  Unl- 

versily  of  Minnesota. 
Hisslssippl  Agricultural  and  Mechanical 

ColletiB. 
AI'omAcriculCuralaDd  Uechanlral  Co]- 

Collen  of  Azriotilture  of  the  Vnlversily 

of  UlssourT. 
aohool  of  Mines  and  Uetallurgy  of  the 

University  ol  Missouii> 

Lincoln  Insilliite 

Uonlona  ftate  Collega  of  Agriculture 

and  MeoluitilcArta. 
Collide  of  Agrmiilture  of  the  I'niversltj 

CollBce  ol  Agriculture  of  the  University 

Ne.T  llBoinshire  Collece  of  Agrlmltnra 

SUteCaUeeeot.^^ciiltureanil  Mechanic 

.^rtsor  Riticcrs  (.X^lWeand  the  Slate 

I'nli-ersltyolNe*  Jersey. 
New  Ue'Jco  College  of  Agriculture  and 

Mochunic  Arts. 
New  York  Siato  Cdkee  of  Acriculture. . 
The  Korlh  CaroUoa  Ktale  CoIlFte  of  Ag- 

rl^'ultiireand  FnglnpertnE. 
KcKTOAgrlcuituiBlsndTeclinl'-alCoIlege. 

Nonh  liHliola  Airrii'uliural  Collese 

College  ol  Agriculture  of  Ohio  totals  Uni- 

Oklahoma  AgrlculttUBluud  Mechanical 
GolleEe. 

Agilciitlural  and  Kormal  Uolveraity 

('ref[on  A  grii'uliural  C-oll^o 

The  School  of  Agri"Utiura  of  the  Paun- 
svlvanla  Stale  Col IF^. 

College  olAgriiniltura  and  Mectianlc  Arts 
otiTio  I'nlTcrsilsrof  PorroRlco. 

1i  hoda  I'4uad  8  late  College 

The  Clcmson  Agrlcullural  ColKge  of 
south  CaroUna. 

Slnta  Agrii'iillural  and  Meclianlcal  Col- 
lege of  Houth  Carolina. 

floiith  Dakota  Slate  College  of  Agricul- 
ture and  Mechanic  A  ris. 

Collece  of  Agriculture,  UniVBrsilj-  of  Ten- 

Tennp^iee  Agrkiiltnral  and  Industrial 

tilatc  Nor  [rial  SchooL 
iPrlncipaL         •  Does  not  maintain  couii 


E.J.Iddlngs.' 
P..  DavMipttft-i 
J.  H.  Eklnner.i 

La  Fayette 

T.  P.  Coo[«r.> 

"srs.?;"- 

Scotland      Heights, 
BatMi  Rouge. 

T.  D.  Boyd. 

J.  s.  Clark. 

Colleirernrk 

Princess  Anna 

T."  H.  Kiah." 

East  Lansing 

tInlceislIT      Farm, 

F.  S.  Eedile. 
It.  W.Thatcher.t 

W.  II.  Smith. 

lafTwuonClty 

Clement  RichBTdsor 

E  A  Burnett  1 

Reno 

C.S.  Knight." 

Durham 

n.D.ii6tioi- 

W.H.B.Demareat. 

State  Coll^ 

A.D.Crlle. 

West  ttelelgh 

W.C.RIddick. 

cSiumbus... :??!?.: 

J.  n.  Dudley. 
i:.F.L«dd. 
Alfred  VlvlBn.1 

Ktllhrater 

J.W.CantwelL 

J.  M-  Marquess. 

8ialBColI(«e 

R.L.  Watts.! 

Clemen  College 

W.MRlggs. 

Brookings 

W.E.  Johnson. 

Knox-dlle 

U,  A.  Morgan. 

Noshillle 

W- J.  Hale. 

ea  In  agriculture. 
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Agi'icultural  Experiment  Stationa. 
Agrioultaral  oollegeg  In  the  United  States — Continued. 


StttearTtiTltory. 


Location. 


Utoh 

VwDHmt 

Viiiima 

Wasblneton . . 
W«st  Vbglnla. 

"Wis^naln,,,.. 
Wj-OTiiing.... 


AnlcultiirB]  and  Uecbantcal  College  of 

Pndile  View  SUle  Normal  and  Indio- 

trlalColbse. 
Tha  Agri^Eunl  CoUc^  ot  Utah. 


CoUh»  oI  Anlouttun  of  Ih*  Unlvnslty 

of  Vennoiit. 
Tho  Vlnlnu  Agrtpultural  aod  Hechanl- 

oal  CoDtg*  and  PolTtechiilc  Institute. 
Tbe  HamptoD  Natmal  and  Agricultural 


The  Weat  Virginia  CoUeKlate  Institute. . 
C<dtwe  of  AiCTlciUtui*  nt  the  Unlverslly 

of  Wisconsin. 
CoUe)(e  of  Agriculture,   University   ol 


Collt«e  Station. 
PradrieVlBw... 

BurUngtonl!!!! 

BlaobburE 

Hampton 

Pullman.. 

Uorgantown . . . 

Institute 


1  Principal.  '  I>eim. 

AGRICULTURAL  EXPERIMENT  STATIONS. 


AlBbama    (Candirake), 


laska.  8...._ ,___. 

and  Malanuska)  :  C.  C.  Oeorseaoi 
Arizona,  Tncsnn  :  D.  W.  n'orfalag. 
ArknnsBti,  FaypttevlUe ;  Bradford  T 
California,  Berkpley ;  H.  J.  Wpbbei 
Colorado,  rort  Oollins :  C.  P.  Otitel 
Connecticut    tStatej,  New  ' 


-  JE.  e.  J 


Sanali    (Fcdvrall.   Honolulu:  J.   M.   Wc 

Hawaii  (Sugar  Planters"),  Honolulu:  H. 

Idaho.   Moscow  ;   E.  J.   Iddlngs, 
lIlinolH,  Urbana:  B.   Davenport 
Indiana,  La  Pajn^ttr :  C.  O.  Woodbury. 
Iowa,  Ames :  C.  P.  Cur-'— 


:  F.  D.  Pairell. 


Kentucky,  Lcilnpoii :  f .  P.  Cooner. 
LoDlsIana.     (R(a!.>).    Dnl-i 
Terelty   Station.  Baton 

IjoulHlana    (Sugar) 


dnhon   Park,   N<*w  Or- 


W.H.DalrympIe. 


Iionislann    (Rlcu),   Crow- 

MalDP.  drono :  C.  D.  Wooda. 
Maryland,  College  Park  :  II.  J.  Patterson. 
Massac husftts.  Amherst ;  P.  W.  Morse.' 
Hlchignn,  East  Lansltig ;  -    --    — 


Mlnncsiv    .   _. 

W,   ThnteheL. 
MIsBl^slppl.  .Agricultural  College  :  J.  R.  Ricks. 


,  TTnlvcrslty  Farm,  S 


Missouri  (College),  Columbia:  F.  B.  Mum- 
MIsBourl   (Fruit),  Mountain  Grove:  P.  W. 

Montana.'  Bozeman  :  F.  B.  LInBeld. 

Nebraska,  Lincoln  :  B.  A.  Burnett. 
Nevada,   keno :   8.  B.   Doten. 
New  HampEhlre,  Durham  :  J.  C.  Kendail. 
New   Jersey    (College),   Newl 

New^JeMPj'Tstitejr'N^r  ■  ^-  "P""- 

BruDswIck \ 

New  Meileo,  State  College:  rablan  Oarcla. 
New  York  (State).  Geneya :  W.  H.  Jordan. 
New  Tork  (Cornell >.  Ithaca:  A.  R.  Hann. 
North  Carolina,  Balelgb  and  West  Balelgk : 


Ohio.  Woostef 

Oregon,  Coryaliia ;  A.  b',  Cordlej'" 


Porto    Hico    (Federal),    Mayagnei : 

Porto  Rico    (Insular),  Bio  Pledraa :  H.    D. 

ColOn. 
Rhode  Island,  Kingston  :  B.  L.  Hartwoll. 
South    Carolina,    Clemson    College :    B.    W. 

Bar  re. 
South  Dakota.  Brookings :  J.  W.  Wilson. 
Tennessee.  Knoivllle :  11.   A,  Morgan. 
Texas,  College  Statluu  :   R.  YouDgblood. 
TTlah,  Logan  :  F.  B,  Harris. 
Vermont,  Bnrllngtoa  ;  J.  L.  Hllla. 
Virginia     (College),    Blacksbarg ;     A.     W. 

I>rinkard,  Jr. 
Vlrtflnla  (TVnck'i, 
Virgin  Islands.  S 

Wnshinelon,  Pull 

West  Virginia,  Morgantown  .  _.  _. 
Wl>:consln,  Madison :  H.  L.  Rassell. 
Wyoming,  L.arainie:  A.  D.  Faville. 


T.  C.  Johi 

_  .    Lflngfleld  ' 
B.  C.   Johns 


Bmltb.' 
L.  Con  iter. 


la  San  Francisco. 
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STATE  OFFICIALS  IN  CHARGE  OP  AGRICULTURE. 

Alabama :  CommlHlsoiier     of     AgricDlture, 
ArlBOna  :   D«Hn,  College  of  Agrlcultare,  Tac- 

van.  (.-Ddcora. 

Npw  Jersey ;  Secretary  of  Department  of 
Agrlralnre,  Trenton. 

New  Ueiico :  President,  New  Mexico  Col- 
lege of  Agriculture  and  Mechanic  Arta, 
Rtjitp   Pnlleee. 

rommlBilaner   of   Acrlculture, 

of    Agrlcvl- 


rc.  RBlelgb. 
'     Dakota  :  tornj 
iand  Labor,  HI) 


Colorado :  ConnnlaslaniT.     Colorado      State 

Board  of  Immlsrallou,  DenviT. 
Cotinpptlfut :  Secretary  of   State   Board   of 

Anp-lculturp.  Ilnrttorcl. 
Delaware :   Herretary  of  State  Board  of  Ag. 

rlentturp.   Hover. 
Florida :  CommtaHlDuer  of  Agriculture,  Tal. 

lahnssee. 
Oeorgis  :  CommlsBloner  Of  Agrlcnlture,  At- 

Idaho  ;  Commiwloner  of  Agriculture.  Bolsf , 
IltluoiK:  Director  of  Dcparloient   of   Agii- 

rultare,  Sprlngtleld. 
IndieUH  :  Pecri'tary  of  State  Board  of  Agtl- 

lowa :  Spcretarr  or  Ih^partment  of  Agricul- 
ture,  D»K  Molnen. 

KnaaaH!   i^pTetary  of  State  Board  of  Agri- 
culture, Tnp">" 

Keotucky:  Coi 
Frankfort. 


Marylaml ;  Hecrotary    of    State    B 

Agriculture.  Kensington. 
UiiHw-linsetts ;  Conuntasloner    of 


go.  Eiast  LauaiDE. 


MlsslsBlppi :  CommlBaioDer    Of    AgrJcoltDn 

and  Commerce,  Jacksoa. 
■■■     lorl;   Berretary  of  State  Board  of  Agrl- 

i™ion 

Puhlieity,  tlelena. 

STATE  OFFICERS  IN  CHARGE  OF  COOPERATIVE  AGRICULTURAL 
EXTENSION  WORK. 

Alabama  :  J.  F.  Dug^r,  Alabama  Polytecfa- 
ulr  InKtttute.  Au)>urn. 

Arizona :  E.  P.  Taylor,  College  of  Agricul- 
ture. Dnlversity  of  Arizona,  Tuoton, 

ArkansBK :  W.  C.  lasBPtter,  College  of  Agri- 
culture.   UnlTerslty    of    Aricanaae,    Fay- 


culture,  Okiaboma  City. 
Oregon :  President,      Oregon      Agricultural 

College,  CorvBlllB. 
PentjByrvanla :   Secretary      of      Agriculture, 

Rhode  iBlflnd':  Secretary  of  State  Hoard  of 
Agriculture,  Provldeoce. 

South  Carolina:  Commlaaioner  o(  Agricul- 
ture, Commerce,  and   Industries,    Colum- 

Bouth  Dakota:  Commissioner  of  Immigra- 
tion. Pierre, 

Tenncflspc :  Commissioner  of  Agriculture, 
Nash-"'- 

tln. ' 
Utah :  President,    Agricultural    College    of 

Dtab,  Logan. 
Vermont :  Commlsaloner      of      Agriculture. 

Uontpcller. 
Virginia:  Commissioner  of  Agriculture  and 

Immlgratloi],  Klchmond. 
Washington :  CtmmlBSioupr*  of  Agriculture, 

Olympla. 
West    VlrglniB  :  Commlasloner   of    Agrlcul- 

Wtsconsin :   Commlssloaer    of    Agriculture, 


eFlIle. 

Csllforiila :    B.    H.    Crocheron, 
Agriculture.     University     of 

Berkeley. 

College  of  Colorado.  i''ort  

Connecticut :   H.  .1.  Baker,  COnnc 
rlcultural  Colloge,  Storrs, 

Delawan-:  C.  A,  McCui-,  Delaware  College, 
Newark. 

Florida  :   P.   11.   Itolfs.  College  of  Agricul- 
ture,  UnlVi-rslty  of  Florlifi,   Galuesi'me. 

a<-orgla  :  J.  Plill  rampl)ell,   Georgia    State 
College  of  Agricuitore.   AtheiH. 

Idabo :   L,   W.   Fluiiarty,   The   Btatehouse, 
Bolsp. 

Illinois :  W.  F.  Hnndschin,  College  of  Agrl- 


[own:  R.  K.  BIIko,  Iowa  !<tate  College  of 
Agriculture    an<l    Mechanic    Arts.    Ames. 

KaniiaK:  Hurry  Utnberger,  Kansas  State 
Agricultural  College,  Hanhattau. 


Kentucky :  T,   P.  Cooper,  College  of  Agri- 
culture, DnlTersity  of  Kentucky.  Leiing- 


I'hnnlcal   College,   ^too   Rquk-. 

Maine:  I..  S.  Merrill,  College  of  Agricul- 
ture,   University   of   Maine,   Orono 

Maryland:  T.  ».  Symons.  Maryland  Slate 
CoiiegP  of  Agriculture.  College  Park. 

MasHHchu-etts :  J.  D.  Willard,  Massaebu- 
Hi'lts  Agricultural   College,   Amheret. 

Michigan :  R.  J.  Baldwin.  Michigan  Agri- 
cultural College.  Bast  Lansing, 

UlnneROta :  A.  D.  Wilson,  Deparimcnt  of 
Agriculture,  Unlveralty  of  Minni-sota, 
University  Pnrm.  Si.  Paul. 

Mississippi :  B,  S.  Wilson.  Mlsnlsnlppi  Agrl- 
culinr^  and  Mechnnical  College,  Agricul- 
tural Colleee. 

MiB!>oorl :  A.  J.  Mever,  College  of  Agricul- 
ture, Onlv^rslty  of  Missouri,  i:!oluniblB. 

Montana:  P  S.  Cooley,  Montana  State  Col- 
lege of  Agriculture  and  Mechanic  Arts. 
Bozpman. 

Nchrnaha  ;  W.  H.  Brokaw.  College  of  Agri- 
riilture,  Dniversiiy  of  Nebrflska,  Lincoln. 

Nevada :  C.  A.  Norcross,  College  of  Agrl- 
eultoiei  Onlverslty  of  Nevada,  Beno. 
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-    Collpgp  of  Asrlml- 


OrcsoD    Agricultural 


Collpac.  CoryaiuB. 
rcDneylvmilfl :    M.    S.    McEMffell. 

Tiinla  Stale  College,  State  Cnlli 


n  College,  Kingston. 
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-= H^°S'  Car^ink". 

!?rem»D  Collegp. 

"1  Dakota:  C.    larsen,     South    Dakota 
te  Colleze,  Brook  iDgH, 

A.   KefTer.    College   of   Afri- 

1UIIUI1-,    uMigerslly   of  Tenneaspe,    Euox- 

Tllle. 

TeiaB :    T.    O.    Walton,     Agrlcalturnl    and 

UechaDlcal  College  of  Texas.  College  Bta- 

CtBh:"j.    T.    Calni',    3d.    Aerlcultnral    Col- 
lege of  Dtah,  Logao, 
Vermont ;    Thos.    Brsdiee,     ITnlverRltj'     of 

Vermont  and   State  Agricultural  College, 

BarllDgton. 
Virginia  :  J.  R.  Hutcheson. 

tprtinic   Inatltnte,    Blncksbi 
Wasblngton ;   S     It.   N.'liton, 

or  WashlngtoD.  Pullmaa, 
West   Virginia:    N.   T.   Fram.',   Collps"   of 

Acrlculture,    West    Virginia    UnlTePHlly, 

Morgsntown. 
—  ;  K.  L.  natch,  College  of  Agrlml- 


'Irglolo  Poly- 


,   HBdIso 


culture,  UulTcmlty 


of  *lse 

in,    ciiiieKt  ui    Ajt,r\~ 

Wyoming,  Laramie. 
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STATISTICS  OP  CHAIN  CROPS,  1919. 

CORN. 

Table]. — Com:  Area  and  production  in  vndrrmmtiontd  eountien,  1^09-19}9. 
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CORN— Continued, 
Tablb  2.— Com;  Total  production  o/  eounlrki  namtd  in  Table  1,  1835-1916. 
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—Com:  Acreage,  produelion,  and  total  farm  valve,  by  States,  191S  a; 
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CORN— Continued. 
Table  i.—Chm:  Production  and  dUtribviicm  in  the  UniUd  Statu,  1897-1919. 

[000  omLttei ,  «xDapt  in  peroeatAse  columns.) 
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CORN— Continued. 
Tablx  7. — Com:  Yield  per  aert,  price  per  bathtl  Dee.  1,  and  value  per  acre,  by  Slatei. 
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CORN— Continued. 
Tablr  ». — Com:  Condition  of  crop,  UniledStala.  on  firtt  of  month*  iwnud,  1899-1919. 
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Bunktli. 

3S,1M 

'»,17I 

Fnm— 

BiuMi. 
30,034 

ti.osi 

10,152 

BviMt- 

BaiM,. 

si.mi 

11,384 

13,908 

Total 

270,»8fl 

..   .       . 

IftU- 

Austrla-HuB^ry...- 

1J,877 

Into- 

M 

4,711 

1,306 

i'i 

9,508 
6,lS 

..2 

11 

Total 

o^Suy.:::::::::: 

7,631 

10,848 

370,971 

WHEAT. 
Table  13. —  Whtal:  Area  and  produclinn  0/ uitdermeni-ioTtfi! 
1000  omitted.) 


Aterage 

I'rodu 

ction. 

Country. 

1917 
45,089 

leis 

m. 

AvBTUge 

m, 

1918 

1910 

X^ 

59.181 

73,M3 

tiflfi.flO]* 

636,655 

fiiulkfl*. 

StKllft.. 

Canada: 

l.Wll 
1,201 

2,M9 
21897 

3«e 

'S'ii 

i8|n33 
S3:nt 

3,B84 
16,318 

inioji 

is!  241 
w;493 

!Sr"-:-i" 

Total  Canada 

10,131 

197,119 

233,743 

189,078 

196,361 

2,nM 
B9.fl70 

_P_ 

<>) 

=i''— 

-«,» 

(■) 

'10,470 



1,120,983 

lor  G  ;«ar3  wnt  not  aralbble. 
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WHEAT— Continued. 
Tablb  li.— Wheat:  Ana  andproduclion  of  undermentioned  countries,  1909-1919— Caa. 


Ar«. 

Production. 

Country. 

igo»-iBU. 

MIT 

»18 

.... 

.{JSB. 

1917 

1918 

1919 

NirCH  AHSatCjL. 

.Aero. 
15,  T» 

1B,08B 

'970 

Aera. 
18,1)711 

7;  314 

Bwmu. 

s;390 

223,638 

Bll'hili. 

IT,  KM 

IS, 111 

10,153 

184,977 

106,003 

2S9,BI6 

'■3 

m 

B,HT 

i 

_iai 

10,417 

1 

I 

■ics:^ 

'»;m7 

10,798 
14g 

t 

2oa 

329 
2* 

37 
SS 

43;  72s 
4,916 

isaliie 

4,976 
S,8S3 

SS 
SiSI 
■IS 

3,314 

■  115,530 
•  8  262 
■38:239 

S,660 

,1. 

142,671 
i"m6 

89 

•   is 

I 

D9 

HUMary  proper' 

' 

1 

United  ElnEdoa: 

1,M5 
61 

79 

!:!» 

56,  «1 

2;34B 
1,006 

i't^ 

33,957 
2938 

n 

Tot*1,Uiiit(idBJng- 

l.SW 

!,1M 

2,  TOT 

Sl,*81 
l,80S,<8» 

06,350 

■ 

98.079 

=== 

uu. 

»,1U 
(■) 
1,179 

i?" 

B,0S7 

Si 

M,«7 
(') 

?! 

23, 7M 
(') 

r 

360,738 

ic,'ooo 

64,737 

382,  M9 

■?(,'« 
?l 

<') 
(■> 
<'} 

32,923 

(') 
(•) 
(') 

s^*-« 

?!,.. 

„i'~"^' 

CmtrtJ  Asia  (4  gov- 

"SS;.,!*..'™":. 

TotBj,lliisda,Aalatlc 

9,7M 

S4.139 

(') 

(■) 

(■)    t    (1) 

35,000  i       (1) 

(■) 

«,"7l 

5i:i,ri0« 

AlsBila 

\\m 

3,2« 

^'i 

i;i9o 

II 

4,790 

49,774 

Is 

IS 

5,H75 

8,108 

S.SIO  {      0,2»4 

77,7St 

64,;3« 

99.613 

1  Ko  offldsl  Etatistlis. 

'Old  bouDdarliif- 

■  Unoffldal  eslliDstc. 

•  Excludes  teriUor;  occupied  bythselMIDy. 


>  FMluitte  ALiBOeT.orralne 
«  Excluding  DoDnidtii. 
'  Including  some  native  61 
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Statistics  of  Wheat. 


WHEAT— Contiaued. 

Table  13. — Wheat:  ATea<mdprodticlwnofunderm^ntionedcov,ntTiei,1909-19I9 — Con, 

[OOO  omitted.] 


Area. 

CoODtry. 

,sss 

1B17 

IDIB 

1919 

Avenge 

1909-191S. 

1917 

1918 

1919 

Atutralla: 

1 

Aaa. 

IS 

3S 

i:» 

3,329 
2,  WD 

(') 

Arra. 

2,411 
2  214 
2  134 

i;i« 

BMhtb. 

ii 

BBthtU. 

BmlitU. 

is 

Bailub. 

Nbw  South  Wales.... 

17,833 

South  AustrallB 

WBstetnAiutralta.... 

"4 

TotaI,Aa«ra]la.... 

6,798 

U,53S 

»,7TB 

7,990 

81.943 

152,433 

114,734 

75,13* 

158 

118 

281 

109 

92,828 

5,051 

e,808 

T.OSS 

11,TES 

io,ose 

8,100 

157,484 

121,  M2 

81,798 

w.sas 

3,688,461 

1 

1  No  offlalal  italiMlos. 
Tablb  14, — WJieaL-  Total  produetion  of  emuntntt  •named  in  TiMt  IS,  1891-1916. 


Ybbt. 

Productloii. 

Y«r. 

Produotlon. 

Y«r. 

Yaar. 

Produni™, 

SUMhO,. 

8W.... 

888 

00 

1905 

8,                 » 

8, 7B1, 951,000 

s'SSbct'ooo 

"" 

Table  15. — Wheat:  Average  yield  per  acre  in  undermentioned  a 


Y«,. 

United 

RuffiU 
(Euro- 
poan).' 

Ocl- 
many.i 

Austria.' 

"pj^ 

France.' 

H 

^T^1899 

BathfU. 

Builul: 

BvhcU. 

Bv>h€U. 
18.0 

fituk'it. 

Buiitl,. 
20.5 

M,!., 

,11           if? 

17.5 

is 

sia        29!? 
12.5        sas 

7!o        3a8 

li  11 

fd 

fd 

23:2 
9.  a 

M 

9.9 
a.  a 

^   fl.6 

M  11 

a 

32.7 

1 

1 1 

iBuiheUofeo  p< 


■  Wlnchesler  bushels. 
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WHEAT— Continued. 
Tablb  lA,— Wheat:  Aweage,  produclian,  ixdue,  txporti,  e'x..  in  tht  United  SCaUi, 

1849-193S. 
Non.— Flnire  In  ilitlci  ira  cunstu  retunia;  Sgurea  In  ronun  kre  MttmMaa  of  Iha  Deputnwnt  o(  Agrl- 
culture.    EsEinulss  of  btb!)  an  obtolnsd  hy  iipplytar  sstlmolcd  percanuges  oF  IncrsasB  or  ds — —  *" 
ths  publbbed  aumbsn  of  the  pre^edinx  year,  sivpt  Out  ■  rev[s«d  bue  ia  iu»d  Eor  spplylag  pi 
._^ . sninia  data  are  oVBliabl*. 


Avar- 

"i!x.r^if^h"rr; 

Domeslle 

P«r 

lAver- 

rrodurtloD, 

price 

POT 

"s-r 

spring. 

7SL 

rear 

begliiDfng 

or 

1-mr. 

hics.  ■" 

jiel.] 

Dtcember. 

F«.« 

crop 

port- 

Dec.i. 

CnU. 

T^ 

High. 

Z^ 

High. 

Julyl. 

ed. 

jtcr«.      isuiA. 

BiiikfU 

DaOifl. 

cu 

CU 

a: 

~^~ 

KwJkcIi 

Pji. 

loo.ise.oco 
ns.ios.ooo 

.',:SS 

76 

}^:;. 

9.9 

18M... 

IS,  421 

182,000,000 

auis!' 

13,M6,M1 

S.3 

1M7... 

a,i2ti 

000     11.8 

212  441000 

US.2 

128 

140 

26^014 

12.4 

ISfiS... 

18,490 

000     12,1 

224,037,000 

106.S 

243,033,000 

SO 

S8 

87 

06 

29,n7,201 

ISM... 

19,181 

000  1  13.8 

280,147,000 

199,025,000 

70 

53,900.780 

30.7 

isr;  7X000 

im... 

18,993 

000 

8.4 

»4.4 

222,787,000 

01 

98 

113 

120 

62,574,111 

23  3 

19,  M4 

^;7^;ooo 

294.070.000 

107 

120 

38,996,755 

16.9 

im. '. '. 

lOSSS 

Ma9noD0 

378,522,000 

los 

62,014,715 

10,  S 

1873... 

»17 

000 

281, 25.^000 

300,670,000 

106 

B1M0  308 

32,5 

im. . . 

24, 9S 

30S,  103,000 

86.3 

265.881,000 

78 

83 

78 

94 

72:912,817 

23,7 

38, 3S 

202,138,000 

80.8 

201,397,000 

83 

89 

00 

74,760.682 

26.8 

876! :: 

000 

O^B 

290,743,000 

57;043:936 

19.7 

S77... 

M',n 

3. 

smUmIooo 

lOs'.l 

3&5,  089,000 

108 

108 

96 

a 

92,141.620 

26.  S 

32  109 

325,814,000 

81 

91 

02 

l,W.S02,.5O6 

35.8 

azHfl 

000 

3. 

448|757|000 

497,030,000 

1331 

1121 

180,304,181 

40.3 

«,;« 

880... 

000 

13. 

498,550,000]    95. 

474,202,000 

93 

109J 

101 

1I2| 

88  321  S14 

374 

ItIm 

383  MO  000     U9, 

456,880,000 

2];8«:3§8 

31:  S 

»ii;!; 

37,oe 

000 

604,1)15,000      88. 

445  8O2  0OO 

941 

1131 

47.811,316 

20.3 

(tra. .. 

M,45« 

11, 

421,(««,000       01. 

383,649.000 

94 

99' 

85 

91| 

11.534,182 

S9;47a 

6I2,7M,0OOl    84, 

330,862,000 

76i 

m 

90| 

32:570;  386 

25:0 

S8S.., 

34,189 

000 

0. 

357,112,000      77,1 

275,320,000 

82) 

S» 

721 
SO 

9»,  (85,793 

28,  a 

M.SOO 

4i7,218,000      88,7 

314.228,000 

75 

79 

88} 

153.804,069 

33.6 

37  MJ 

458,329,000       88.1 

810,613,000 

7S 

79 

891 

119,625,344 

28  3 

m.. 

87,330 

000 

41.%8ISS,0W       92,8 

385,248.000 

105 

05i 

SS.  600,743 

Sffl.,- 

3S,124 

000 

490,  500,  ODD       89,8 

342:402:000 

SO 

M 

IX 

ioi(;4Bo:4aT 

33:  S 

■M.i*- 

i£s,s;4,ooo  

ISSO... 

38,087 

ODD 

899,282,000      83.  S 

334,774,000 

87 

921 

981 

26.8 

1891... 

39191 

000 

yz 

811,781,000      83.9 

613.473,000 

8« 

93 

80 

!2s;6ei;gii 

36.9 

■is,  55 

815,947,000      82,4 

322,112,000 

89 

73 

191.912,635 

37.3 

213,171,000 

59 

841 

164  283.129 

000 

3.2 

46o;ai7;ooo   4»:i 

226.902,000 

831 

85}  'I44i812,-18 

31,04 

467,103,000      90.9 

237,939,000 

S3] 

84J 

"i 

871  ;l!n,443,9«S 

37.1 

310,59N,nOO 

741 

93} 

68} 

97|  145^124,972 

33.  S 

39)46 

000 

fi30',149'0OO      80^3 

428,547,000 

185     217  308  005 

41.0 

mag:; 

675,149,000  i    iS.2 

392,770,000 

82i 

70 

a 

791  222,618,420 

33.0 

1899.. 

319,545,000 

89) 

87)  186,006,762 

im'.. 

42,4to 

ono 

2.3 

522,230,000      61,9 

323,513,000 

691 

741 

70 

751  215,090,073 

414 

49,«le 

5.0 

74tl,4f<l,om      62,4 

487.380.000 

73 

'" 

72 

781  ;234.772.518 

31* 

4(^a(/ 

000 

670  00^1000.    63,0 

422,224,000 

71J 

775 

sol  J»2,90.%50S 
113  j  [^44;  1^:910 

SO.S 

1903! '. " 

49^46. 

000 

637  S22  am  1    69,5 

♦43.025. 0I« 

77J 

19M..- 

44;07= 

652,400,000 

02.4 

510:490:000 

122 

89 

8.0 

692.979.000 

SIS, 373.000 

821 

87i  ;  97,609.007 

14.1 

1906'.'.'. 

4713.) 

5!s 

68!  7 

4W),;iw,fliio 

106     116.700.42S 

lata... 

000 

«34|OS7;000 

87.4 

554.437,000 

163, 043,609 

35:? 

H«8... 

604,602,000 

816,828,000 

'iooj' 

"iii" 

iMJ' 

137     114,268,468 

17.3 

ieo»... 

U.'^ 

MO 

5,8 

737,isn,ooo 

6ti.',S7a,OUO 

"osls" 

'wslwoiooo' 

■ii9J' 

*ii9i"  "fn',3iiil3i's 

ii:* 

45,  «8 

635,121,000 

98    :  106      89,311.760 

10.9 

49,MJ 

000 

821,33.1,000 

87:4 

543: 0&?: 000 

105 

115      122    .  79,689,404 

U.S 

1912:.. 

J^-tll 

15,9 

730.287,000 
76.3, 3K),  000 

78,0 

SS5.2SU,00O 

801 

93' 

WIJ  '    M     142.t.79.51)e 
96     .  100     14.1,590.349 

i2:f 

ialu 

801,017,000      98.8 

878:««o:ooo 

141    ;  164J  332,464,976 

37.3 

1915. . 

80,466 

l,02.'i,8Ol,000  ■    91.0 

942,303,000 

IM) 

116    1  126     243,117,026 

1916... 

42,31 

63fl,3is,000     160.3 

1.019.961,000 

1551 

190 

258      340    ,203,573.028 

1917... 

45,0HB 

14.1 

636,6',S,000|  200.8 

1.278. 112.000 

220 

220 

220      220    '132,S7K,B33 

SBlfi 

»2I,43S,000  :  204.2 

1JSI,H28.000 

245    1  aSO     287,438.087 

73,24 

2,024,008,000 

280 

328 
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,  Statiatica  of  Wheat.  621 

WHEAT— Continued . 

Table  17,— Wheat:  Revited  acreage,  produclion,  and  Jam  valve,  1879.  <md  1889-3909. 

|8m  baad  note  or  Table  4.1 


u'Mm 

724,528, 

eAI,5U, 
5»e,37S, 

757'  195^ 


except  lo  yield  and  price  adDD 


Acre- 
■ge 

^^ 
fall. 

,VI. 

ei  wb«at. 

aprin,,rh«,l. 

BtaU. 

vested. 

s 

Biuh.    1    CM. 

Total 

-  f 

1 

I. 

1 

Total 
lalm 
ydoe 
Deo.  1. 

A««. 

..„». 

12 

50 

«■ 

D^.r>. 

477 

,i 

m 

II 
1 

4,300 

S !  SS 

«  JS 

«l)»lS 

S;S 

18,634 
4,737 

si 

40,491 

JS 

130,591 

if. 

15.0 

390  1    318 

li 

*,374 

12.0 

1 

l.SM 
2,520 
G3  4MI 
45; 702 
67,S00 

19. 2  W 

''975 

.IS 

333 

2«S 
210 

1 

200 
309 

9s6i    3i3 

952      110 
fi.W5       2!-l 

33 

10!  6 
11,2 

e.s 

S.5 

ST:"::;::;: 

391 
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Yearbook  of  the  Department  of  Affricvitwre,  1919. 
WHEAT— ConUnued. 

ig  whti 
farm  wUue  Dee.  1,  6y  Stalet  it 


9S0    m.o 

m  ,  20.  E 

teo    i«.  6 


83,fllS  I  . 

IB11 1  33,215 

—  ■      32,M8  I 

I  31,e» 

■  29,301 

■  81,MB 

■  31,BBS 

I  31,311 

.'.'.'.'.'.'.'.'.'.  3|)m4 
1903 1  34,071 


'  27,e« 

1887 2<,7M 


29,   (B 
so.  MO 

t.9 

t.i 

32,611 

Ij 

11 

li 

I2,fl2e 

12.  7W 
22,«I3 
23,510 

14.1 

23,118 
231520 

12.0 

373,047 
&23iiei 
39t,0iB 


"'2,' 340' 


3,618 

171 

12,515 

42,372 

33^323 


,lS5,e(l5 
837,237 
7Sl,90e 
638,148 
e7S,fl23 


410,330 
851,117 


237,730 
17.1,323 


1M,720 
3Hi|415 


17,611  14.; 

I9,B.W  ;  14.1 

18,259  10.1 

19,135  '  13.: 


234,  «4G 
204)517 


1  Ceusua  acragt  and  production. 
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SuaisHcs  of  Wheat. 
WHEAT— Continued. 


t  SUitei  producing  both,  Jot  10 


WINTER  WHEAT. 


Yle3dper»cfB(bn!iheli), 

StaM. 

1910 

,.„ 

■» 

iflia 

.„. 

.... 

i«te 

..„ 

..„ 

.... 

1 

11 

34.0 
1513 

1S.0 

30.0 
33.0 

I!:! 

26.0 

ai.fi 

1S.0 
Mio 

17:3 

SJ 

34.0 

i!:! 

i«.e 

30.0 

33:  s 

Wl«<»^ 

ao.o 

.7.. 

.... 

30.1 

31:* 

33.0 
3L5 

18.0 

31.  a 

I».7 

33.0 

Z3.1 

30.3 

If.! 

Is 

35:« 

Is 

23.0 
Silo 

11 

30.  G 

11 

36.0 
33.0 
35.0 

30.0 

mIo 

IS.S 

ao.o 

3i:s 

31.0 

Is 

33.0 
34.0 

1; 

30.0 

s 

23.  a 

1.1 

31.0 

38.7 
3B.'i 

S*:;;;;;;;:;;:; 

3!;! 

United  Statw.... . 

1S.« 

IS.. 

.... 

15.1 

16.  S 

.... 

18. 3 

„.. 

16.1 

16.3 

..., 

SPRING  WHEAT. 


31.0 

30.0 

nil 

9a: » 

Is 

ii 

30.0 

ii 

25:0 

i«:6 

26.0 
22:0 

18-5 

Is 

S! 

19.5 

SS 

K 

S 

1? 

!iS 

BnHhnoVnb 

33.9 
M.3 

isle 

13.9 

Is 

35!  3 

ib;o 

4.0 
10.0 

M.0 
20!  6 

32.5 

17;  7 

24.0 

30,2 

20!  4 
19.5 

li 
Is 

31.0 
IftS 

33.0 
32.5 

30,0 
20^0 

16: 0 

as 

37.0 

li 

|S 

17;  0 

i 

Is 

33:0 

^;;;-;;;- 

!:! 

SCSv.::::::::.::; 

16.0 

United  States.... 

13.7 

ILO 

9.4 

17.3 

13.0 

.... 

.a. 

^g 

13.5 

16.3 

'" 
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Yeatiook  of  the  DepaiimejU  of  AgricuUure,  1919, 
WHEAT— Continuod. 
E  2Xi.^Wheat:  Acreagt,  production,  and  total/arm  valiu,  by  SbUrt,  1918  a; 


BUtc. 

Thousands  oI«™. 

Total  vjlm.  basts  D». 
doUan.). 

m. 

>«. 

1919 

WIS 

2S;661 

•,300 
1,255 

i.ssfl 

10,858 
S3,1S< 
41,213 

'S;S 

JS 
,S:SS 

'■^ 

15,228 

1B19 

1918 

145 
4,  ISO 

I'll 

7,770 

liow 

WO 

1,<59 

28S 

1,030 

J 
1,0M 

J 

2;  900 
7BJ 

3;0M 

7,770 
3,280 
3,  AM 

'933 

■i 

a» 

2,811 

1,260 

>S 
330 

060 
9,225 

''W6 

228 
U,  17S 
»;06S 

lo^oas 

13,  SOS 
7)225 

-?« 

37,710 
53,  BIS 

ao;e75 

■as 

if 

S2;»40 

i 

0,100 
3'^ 
18.705 

m 

502 
24,0M 
83; 758 

ih;m3 

11 

m;8B3 

129,207 

1 

6,  SIS 

<»fl7 
35, 6U 

12,200 

!■! 

38,345 

8S,SH 

i^'s 

■«'« 

133,068 

'Sfc?*! 

^SS 

ie,n«) 

iSin?:;: 

.;« 

73,  M3 

w,isi 

W0,0»7 

IEU,43S 

2,024,006 
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Statistics  of  Wlitat. 
WHEAT--ContiDued. 
-Wheat:  Pmdueiion  and dittribution  in  the  UniUdSiatei,  1897-1 
[OOO  omitted,  except  in  vtigbt  and  quality  coliunus.] 


Crop. 

supplies. 

(oIlDwW. 

Shipped 

Ye«. 

oDbrms 

23,317 
M,SM 

II 

48;  053 
M,S53 

gffi 

K,ST8 
28;  972 

,„„,. 

Wflifmt 

bwSl. 

QQilUtj. 

•wunjy 

BliAfb. 

ia 

(.22,230 
7M,<(» 

aj7;823 
IIM,0»7 

as 

6M,I21 

730,287 
70i,3§0 

l,W6;Sl 

|:| 
ftw;«87 

7!  7 
8.9 

7.5 

Is 

PactTt. 

892;  988 

Si 

722,900 

ii 

;si;3i4 

888,940 

SB8,39» 
898,441 

S;S 

-98;SB5 

ss 

029,501 
980,248 

lg;iJ? 

173. 3S3 

ffi:ffi 

lll.OSS 

as 

its 

168, 471 

Siii 

!!?;a 

B.,..U. 

Bris 

Z'^ 

TOi::::::;:::.::;:: 

TtJ;?^ 

8S.9 

rat 

90.4 

g! 

90.0 

Bait 

82.1 

449  sal 

"'"* 

833.380 

—Wheat:  Yield  per  acre,  price  per  hmhel  Dec.  1.  andvahu  perm 


14.313.»ll5.7 


lO.GK 
lO.eil 


I7.«27.S  1*3! 

13.01^0  139 

15.513.5  139| 

12,011.8  14^ 

14.2l3.5l  1441 

7.  W  8.51  IM 

9.(^  178 


.0  22.3124.213.4     132. 

ij.ui  (.8.l7.5{2as  8.4     134 

20.018.319.9118.913.9     I2« 

13.31  8.»ll«.3il7.213.S     132 

■  BtaM  upon  brm  price  Dec.  1. 


71- 

19, 

■JUii 

211 

713U 

17. 

... 

>9 

1 

ail 

z 

JIO 
210 

:;: 

i.„Gooi^lc 


Yearbook  oj  the  DepartmerU  of  AgricuUure,  1919. 
WHEAT— Continued. 


Winter  whM. 

spring  whert. 

Y«. 

Dfcem. 
beiot 

yeat. 
92. « 

11 

912 
97.2 

79.3 

April. 

May. 

P.ct. 

si.7 

79.*  1 

sals 

tur- 
YDsled, 

June. 

P.«. 
95:1 

9S,2 
92.  B 

July. 

.*iWiut 

r.ci. 
sa.s 

sola 

WhOD 
TKted. 

B:;:--:::::::::::::- 

X2!l 

11 

P.ct. 
8S.9 

7o:l 

70.5 

Ml 

}»^ 

1904 

ml 

1 

91.4;       80,9 

ItinJ 

W.9  '       8i9 
91.  3         89.  0 

909 

910 

9a4 

7S.S 

ea.4 
«.* 

«S.7 
79.  • 

S* 

NO.t        79. 
tll.Bi       91. 

83!  5 

914 

75.9 
79.5 

7«.«        86.4;      83.8 
II9.S       100.5        »4.fi 

1 

StaHtties  of  Wlieat. 


WHEAT— Continued. 
Tablb  24.—  Winier  wheat:  Per  cent  of  area  town  vihieh  vxu  abantbtned  (not  AorvMtal). 


Yaw. 

Ptrcmt. 

v„. 

percent. 

Y„. 

PwMOt 

IS.  I 

Is 

42 

i 

iii; 

Tablk  25.— Wheat:  Farm  price,  cents  per 

btahe 

on  first  of  each  month.  1910-1319. 

Date. 

,.,. 

..,. 

,.„ 

,.,. 

.„. 

,.„ 

,.„ 

,.,. 

Avei^ 
«g». 

- 

3IH.8 
207.8 
308.0 

M 

as 

K&.7 
302.0 

303.1 

Si 

20S.0 
204.2 

1S0.3 

l«LO 

2u.g 

220.1 

is 

200.0 

200.S 

102.8 
113.9 

102.  S 

07.1 

31.3 
3*3 
S8.4 

«0.3 

107.8 
129.9 

139!  e 

81.0 

Is 

03.3 

oa.5 

7S.Z 
79.9 

eo.fi 

79.1 

809 
82.7 

Is 

I'. 

W.O 
88.7 

SJ 

83.B 

89.8 
8&.1 

|f 

82^7 

li 

1CB.0 

Is 

98.9 
95.  S 
03.1 

125.S 

10S.3 

88.4 

7«. 

87.* 

88.S 

96.5  1    ias.7 

Table  Z'&.—Whfat: 

MorOhiy  marketing)  by  farm 

eri,  19J4-1919 

UmUD. 

farnwrv  ol  Uniwd  £tatB8  (mlllioiia  of 

Par  cent  ol  year's  soles. 

1918-19 

1917-18 

..m, 

1915-lfl 

lOll-lS 

1918-19 

1917-18 

1918-17 

1916-16 

1914-16 

1 

"36 
13 

fi* 
10« 

43 

28 

1 

eo 

46 

i 

19 

i 

1 

i 

1; 

1:9 

1? 

4.7 
3.B 

2.1 

!i 

7.3 

3.1 

4.5 
12.4 
1.0 

1! 

8.0 

775 

600 

620 

Ml 

80. 

10a  0 

10ft  0 

10ft  0 

10ft  0 

Table27.— i>wn(?n  wheal  prodiu^um:  Recefptt  at  priinan/  markeU,  and  exports,  1905- 


Y«M. 

in  4  auies.' 

RectlpUal 

sBh 

Year. 

Pioiludlon 

neoelptSBt 

Diug  luir  1. 

Butltti. 

Bui&d*. 

BwiSOi. 

912 

913 

014 

915 

1917::;:;:;' 
1918 

> 21^5201000 

■iS;S;ffi 

BlBlil.. 
22,539,000 
20,625,000 

43,867,120 
3S  503  511 
10  087  974 
3.1,311,793 

3:27; 

2 

703 
988 

1 

i 

785,000 

31,600,604 

19,764,000 
6,830,000 

9ii;::::::: 

M.'iis'MO 

■34,131.000 
'16,021,000 

329,357 

*  DoM  not  litciude  UoiU4(M. 


South  Dokoto,  Uoatann. 

City,  UUwaukie,  UiimeopaUs,  OmBho,  St.  Lonlf. 
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52 

8 

1 

i 

s 
s 

i 

Is 

ortooit  of  (he  Department  of  j 

eii  ii  ii  ii  i  ii 

igricuUur 

iiiiii 

e,  taw. 

SS 

i 
1 

d£=    Is 

IS    18    II    %% 

SSIliS 

8 

„_„ 

" 

ii   1!   SS   3S 

tiini^i 

§ 

=^C.C 

E 

^ 

i 
1 

Is 

as 

S  'A 

ii  ii  ii  ii 

iiiiii 

i 

iiiiii 

s 

a 

1 
1 

4 

s  i| 

fs  =8  ii  sa 
as  la  1=  aa 
ii  M  ii  ii 

s 

588E8 

8  S8Sg=i 

3^    ss 

liggB 

a 

§§g^§g 

8 

iiiiii 

^ 

^Hsss^ 

i 

a 

1 

1 

3=s   as 

IS  as  IK  al 

5S85SS 

S 

sgfggs 

B 

s 

« 

1 

SI    II    SI    3s 

898Ssg 

8 

s^^s^i 

a 

j 

1 

i 

ll 

5 

:  Si  ii  it  ii 

iiiiii 

i 

iiiiii 

i 

1 
1 

i 

a 

3f!  n 

»3    Sf   i3    =8 

888§aa 

8 

SS5S88 

8 

1  |6iS    «s 

51    SI    SS    SS 

888838 

8 

sfaass 

8 

it 
i 

Is  sp  * 

° 

ii  ii  ii  ii 

iiiiii 

i 

iiiiii 

i 

1 

i 

•I  fl   II   85 

a8Sg8s 

s 

titmt 

s 

1 

ss   1=   Is   §5 

8gS8aS 

S  88g§88 

9 

1 

ii  ii  ii  ii 

iiii" 

sjjisisgi 

i 

a 
1 

H 

IJSP    SB 

SB  II  SI  sajrali:^ 

1  §sai'a^ 

=1  If  SI  as  ISla« 

« 

1  Jss.  s 

is  1  sis ; 

s 

988888 

r.    i 

s 

ii  ii  ii  iiijiiiiii 

*  iiiiii 

i 

t 

iisis  I? 

El  Is  15  si 

1 

1 

i 

811=11 

SSSBBS 

s 

m  ^ 

■k 

si   SS    BS    H  j  IBIIII 

iSSBBS 

« 

1 

1^^ 

1 

#111 

'i 

Ml 

1 
1 
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StatiBtica  of  Wheat. 
WHEAT— Continued. 

—  Wheat  fiour:   Wholesale  price  per  barrel,  I91S-1919. 


!a.ii»,n.at 
'iai7 
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Yearbook  oj  tJie  DeparimeiU  of  Agricuiture,  1919. 
WHEAT— Continued . 

-Wheat andjlour:  liUemational  trade, caUndar yean  1909-1913.  1917,  and  1918. 


["Temporu'y"importilTilo Italy  olvhest  tobaiutd  tw  rasni 
la  the  total  Impons  ai  rh  .  .  -    .. 

mote  (prepared  ootq),  whi 
DOU,"  Tftble  la.] 


lyolvhest  tobeiued  fc»  raanutacturing  products  lor  export  »« Inili 
la  tbo  omciKi  IMllui  retitnu.  In  the  trida  cetums  ol  Chile  theitem 
mifht  easily  be  coafiued  with  trl{D  (whni),  \i  omitted.    Bee  "  Gei 


EXPORTS. 
[OOOomilted.] 


Wheat. 

Wheat  Qour. 

Wheat  «>d  flour. 

Country. 

Averace 
lOOB-1913 

1917 
rprelim.) 

'""■' 

sxs. 

(p/dto.) 

isu 

{ptettm.) 

ISaMSstpr'ellm.) 

1911 
(prrtliB.) 

Argentina 

i 

'11 

BtuHi-to. 

110, 0»8' 

cm 

1 

71S 

"l7»6' 

Btrelt. 
1,SW 

9S,M3 

51.510 

"Sfl 

11»,01» 

63,  sn 

».332 

rs 

403 

H,I44 

'"■IS 

65,0H 

•■s 

10,071 

IS8,3U 
l,llt 

ioo,s7a 

looisio 

»;4ij 

■i«;6« 

United  BUto 

108.  H» 

«.« 

«,70T 

.».», 

»M,817 

ae,7M 

745,  IM 

Wo-  ■ 

H3 
72 

5« 

1 

..ii 

as 

,,-as 
7;i40 

IS.SFS 

BrlUshBcKiUtAMei! 

2^586 

10,835 
W,I54 

'lei 

B,54» 

87'.4M 

I»,4» 

™;| 

'.'» 

"S 

1;^ 

'••S 

'^■l^l 

170;S24 

4,«1» 

8,no5 

19 

10 

MSil&S 

iil:^ 

olh^eSSSi""* 

7.940 

14.978 

.7s;«o 

6M,M« 

23,5» 

700,83* 

1 

1 
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8tatiatic8  of  Oats.  ft 

OATS. 
Table  B1. — Oati:  Area  and  prodtietwn  in  undermentioned  eountriet,  1909-1919. 
[000  omltMd.] 


Ana. 

ProductUm. 

Counti?. 

^S* 

IWT 

ins 

IBM 

^'w?' 

W17 

IHB 

»19 

«O.T«  .M«>C.. 

37™7 

43,£S3 

44,349 

lii 

*2;^ 

'3M 

i'^ 

Bufiktli. 

BaiM,. 

BathfU. 

1,5.18,124 

B^htJ,. 

Kbii™.'?';::;:: 

204 
1,221 

ISO 

Is 

,11 

02|U45 
ll,MI7 

4,275 
32  466 
98,075 
46;  375 

i 

9.W2 

Btakanbtwn 

117.310 

To£«rcii»i» 

e.sto 

13,313  1     14,790 

I4,W7 

367,STIi  i    40:1,010 

428,312 

411,136 

C) 

1')       1        (■) 

(■) 

17 

C) 

1') 

*7,1S7 

M,8«6 

SB,  139 

67,3B7 

l,4«,»70 

1,»S,750 

1.9<M,43S 

M 

'■| 

"'5 

'? 

°s 

IS 

3;«7 

3,118 

2,793 

3,444 

,    6S,SS0 

39,489 

7B,a» 

4,  SIS 

■■!S 

221 

2S 

» 

'»» 
1,276 

i.m 

'Wi 
B52 

?! 

;:r 

7,308 
•g,S2S 

■■'S 

171 
3H 

? 

I 

'■!.■ 

1 

143,392 

SS840 
5316 
4;  973 

310,020 

•  ,&, 
•li 

761500 

lis 

79; lis 
Wo 

3       >3 
21       V 

3       « 

Sis 
8o:ii9 

71 
M 

36 
S» 

82 
90 

104, 4»0 
13,fH7 
B3,2!t4 
8.5,822 

HiuiKMj  prop«ri 

Crt*i  [»-?l»vonIa  » 

1 

SSS,T^-.-::::::::::::: 

y)' 

wlno 

Nonhcra  CaimsU  • 

W 

DnlteU  KiDcdom: 

S„. 

'"d'^'-'"".''^'"^- 

4,010 

,,™ 

.,«, 

182,777 

214,727 

2S7,433 

S3, 013 

r™^        *"*■ 

3,972 

C) 

(■) 
(>) 

15,044 
72,304 

•447 

(1 
(•) 

m 
0 

<') 
m 

C) 

CMitral  Asia  (1  cow- 

4,912 

■  NoofflolBlsti 

*  Old  boundsr 
« Unofflclal  asl 
'  Excluding  A 

•  Includtni  Basaanbla  but  «[Clndliii  DobnuI>L 


6  jtan  WNC  not  avallabl*. 
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OATS— Continued. 

Table  31. — Oatt:  Area  and  production  in  underTnenlioned  eounlritt,  1909'7919 — Con. 

|ooo  omItKd.l 


*». 

Prodnctlon.     ■ 

Couiitr7- 

'IS!* 

.«7 

„. 

„. 

A>™t!» 

.... 

AJUJCA. 

Acta. 
0) 

""E' 

"s 

Aera. 

633 

BvAeU. 

12,950 

t'?ot 

Bu^ih. 

16, 1» 

3  est 

B<i4hfU. 

(")■  ■ 

ssa 

1,0m 

m 

M.480 

2T,M8 

^'"a'ii^d 

1 

(1) 

lISM 
2.0W 

s|2SB 
i;840 

1;SS 

l:| 

SES."."".-- 

sf 

70S 

m 

«1« 

14,851 

M,01S 

10.387 

378 

177 

1« 

173 

13,  AM 

5,371 

4,943 

1,084 

i.oas 

m 

a8.sii 

19,JS7 

IB, 330 

138,918 

4,823,738 

1 i 

1  No  oflicisl  St 
Table  32.—Oals:   Total  production  in  v 


'snmmdin  TabUSl.  IS95-1916. 


Year. 

iWucH™. 

Year 

Produclicm. 

Year. 

Y«,. 

Pnriucaon. 

1890... 

!,  912,615,000 

1907 

1(113 

■t,fl97,43T,(W> 

Table  33. — Oait;  Average  yirit per  ai 


n  undermentioned  ennntriee,  1S90-1^19. 


Ytat. 

SUkUa. 

(Euro- 
pean).. 

mu.y.1 

Austria.!    pj^^,7 

FraD«,' 

'".Xi.™ 

BaiMi. 

w'.i 
30.  S 

B<uh^h. 

m.o 
21.8 

Is 

B^K.U. 

'"S 

£twk4t. 

KiS 

fd 

rss 

28:a 

29:7 
34;* 

25,7 
26:3 

Is 

eiii 

3&2 

iis 

35!? 

32.0 

39,3 

1 
3X2 

20!  s 

3as 

|:8 

2s!s 

30.2 
136.3 



i 

<  Kxcludlng  Altscc-LomtDC. 


Note.— Fteui 

cultim.    Enlir 
tlifi  piiblbhnd  I 


Statistics  of  Oats. 

OATS— Conlinued. 
34. — OaU;  Acreage,  production,  value,  exporU.  etc. 
b;  applvlDiE  a 


ntheVniUdSlaUt,  lS49-19ir>. 


rs  of  the  pnoedine  31 


isllable. 


MtlDUtaa  ol  the  D^nrtnient 
ed  perooiUgea  of  ineraue  or  ''— 
Iwd  base  la  usol  lor  applying 


Acreage. 

per 

Produo. 

AVM- 

ffi. 

price 

Farm 

cw^« 

^?^.r 

DoDldStiC 

'S" 

Year. 

IXeember. 

Foltowlng 

iS 

5 

Dec.  I 

Low. 

Hfeh 

Low 

High. 

July  1.. 

A<Ta. 

Bmit 

BtuSeb. 

~cu7 

Dollar,. 

Ot. 

Clt. 

CH. 

CU. 

BatktU. 

BmhtU. 

HJfl. 

368,141,000 

I»W. 

IBflS. 

8,8M,0<K 

30.: 

ta.i 

84,058,000 

38 

43 

89 

'"t8 

835,895 

778,108 

3sa,334,00( 
247,277,000 

lU,  803, 001 

44 

sil 

3,2s;  781 

1888 : 

feia 

5! 

«:■ 

40 

isi 

"a 

1870. 

8,71B,00n 

JS.1 

39.1 

M.  444, 001 

41 

"S! 

61 

147,573 

™^u 

mi. 

8,3M,«. 

256,743.00( 

33 

421 

263,975 

^;35i 

271,747,000 

2B:i 

81,304;  001 

40 

714,072 

335  555 

0:752:0a 

270,340.000 

34.1 

03. 474. 000 

1 

812,873 

18i:801 

1874. 

10, 887,000 

32,1 

340,308.000 

113.134,000 

511 

J7i 

504:770 

1,. wo,  040 

1873. 

Km. 

a'.2S».m 

3t:o 

354, 3 IH,  000 
320HS4  0O( 

is 

13,441,000 
03.845,000 

S? 

S 

.1! 

SI 

k^Z 

wn. 

ia,82B,ooo 

31.7 

406, 8W,  000 

18.4 

15,S4SOOO| 

13 

3  71s  479 

187S. 

13,178,000 

81.4 

413,578,000 

24.1 

01  753,00S 

1 

31 

3. 

I  452  138 

12,W4,00( 

38.7 

383.781,  IW 

30. 533. 000 

29 

'766:366 

488:570 

M.liS.OOO 
1B,1«S,000 

IS.) 
35.  S 

«7,Me,«a( 
417.885,000 

■»». 

38.0 

150.244,000 

s» 

36 

403.004 

64  413 

lfl,B.12,000 

418,4Nl,0O( 

48,  J 

183,188,001 

48 

eat;  001 

issj: 

18.495,000 

3fi.- 

183,878,000 

'sis' 017 

20,339,000 

571:302:001 

187,  MO  000 

1,114:82 

131;mO 

188*; 

M,301.0O0 

683,838,000 

37.7 

181,538,000 

34 

37 

o:ai3:io4 

im. 

33,781. 000 

31.1 

«38.408,oaa 

38.5 

78.633,000 

17 

SI 

isKe. 

S»8,00I 

031,134.000 

88  1J8  00I 

s 

17] 

1; 374; as 

im;k5 

as.esi.mo 

X.' 

M8, 018,001 

so!. 

100.700,001 

38* 

573,080 

I8SN. 

10,098.000 

30.1 

701.735,001 

37.^ 

05,431,001 

to 

V* 

i,m:47: 

^4^000 

27.4 

761.515,000 

23.9 

w 

K,itl,OOD 

sa.e 

Boe,ai,uoo 

1891). 

».  431, 000 

523,621,000 

43.1 

133,048,000 

1,382,83' 

is.ssi.ooo 

28' 8 

7:i«,394,000 

31.5 

233.312,00( 

331 

081,035,000 

81.7 

»9. 351, 000 

32  J:    3,700,793 

48:433 

27,173,000 

638,865,000 

2S.4i 

187,578,000 

38       0  280  228 

ai;76» 

18W- 

17,024,000 

24.S 

663,037,000 

32.4 

114, 817,  OM 

301     1,708,824 

330,318 

IRM. 

I7,e7R,OO0 

ae.s 

824, 444,  OW 

163,855,0001 

171 

a 

16, 156,818 

80,802 

I7,S6fl,000 

7o7,a46,ooo 

18./  132,485,00( 

l«l 

18 

101 

37  7i}083 

is,  730, 000 

37.3 

098,768,000 

11.3  Ui.STS.OOl 

32 

73,«80,.WI7' 

im. 

25,777.000 

W.4 

730,907,000 

3S.: 

17 

14 

271 

33;  534:. m 

1890. 

36,341,000 

ta.m.ooo 

796,178,000 

l»!i:i68:00C 

341 

21 

mI 

46, 048,  W 

.'*'.':? 

1900- 

27,345,000 

».e 

8<»,  126,000 

15.; 

231 

27 

'42,' ^,831 

33, 107 

IWI. 

W, -Ml,  000 

738,SU'J,OO0 

283,6.w:00tt 

48 

41 

491 

13,377,612 

2!l,ft53,00n 

B87,«t:t.000 

30.1,  .18,5,000 

1 

32 

33 

3- 

8>ie05 

1S0'065 

2:,63«,0O0 

764,084,000 

367,662,000 

38 

39 

llj 

1  880,740 

183:883 

IBM. 

27,84J,000 

32.1 

8M,5l«,OO0 

31.3  2:a.90o,ooc^ 

a. 

8,384,082 

55;  609 

l»Bi. 

28.047,000 

34.0 

OSS,  218, 000 

29.  i|  an,  048, 000 

39) 

33 

31 

48,434,541 

3O.ft5fl,OO0 

»64W5  00( 

308,39:1,000 

33' 

35 

18 

0,386,334 

31,S37,00a 

23!  7 

7S4.443.000 

3.M.  568.000 

fA 

50 

3  518,865 

383;  418 

leoH. 

32.344,001 

3S.fl 

807.  ISO.  001 

47.2 

JHI, 171,000 

3:333:817 

e,eoi;7oa 

isnu. 

30.3 

l.OOt'.Sis'.Wfi 

"w 

■45 

■'*36i 

■    "431 

"•t'.M,Tia 

1,034,  si i 

aT,Ms,oao 

31.  f 

1,188,341,000 

34.. 

408,388.000 

32 

31 

3,815,850 

■07,318 

37,763.000 

3t.' 

923,388,00. 

411,661,000 

«6t 

50 

2  677  74B 

2,623  3,^7 

37,817,000 

37.. 

1,418,337,0001 

452,469,000 

35 

30:45.5:474 

72i;N88 

1*13^ 

38,399,000 

l.lll,7«8,00Q 

439  586  000 

S! 

131 

2, 718, 743 

23,273,624 

38,442,000 

at-': 

1,141, 000, 00< 

490.131,000 

10 

50 

ioo:«»:272 

'630;733 

K'i' 

40,888.0«J 

37.8 

i,Me,om,ooi 

559,506,000 

i 

M 

SI 

181 

98,900,481 

w,\7m 

me. 

41,527,000 

30.1 

1,351,837,000 

855,828,000 

U 

85.105  098 

1IH7. 

43,153,0001 

30.1 

1.682,740.000 

06.  <•  1.081.474.000 

St 

73 

Tsiiisjawoieii 
74l  100:004:734 

2,S9i:077 

44,M»,OflS 

1,638,134,000 

;ni'iSS's^;r 

87 

551.3S5 

1018. 

43,400,000 

38.' 

1,348,310,000 

77 

SO 

1 

■  Oalmaal  uot  lududa  j  la 
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OATS— Continued. 
Tablk  35.— ^(K*;  Revised aereagc,  proiuction.  anijarm  value,  1879  and  lS8»-t90S. 
|3wluiBdDoteo(TBbl«4.] 


Aaei. 

28;H)i;0CO 

ar.wt.ooo 
38,019,  mo 

ltt,M3,IM0 

29,M%aao 

M,3S3,0C» 

3o;3£:o«. 

»,  804,000 

aaloTiiooo 

m,ss3,oc» 

33  Ml  000 

M,5II6,000 
r8,53l,0Ort 


1,068,780,000 


Table  K.—Oatt:  Aertage,  pToduction,  and  lolaljam  value,  by  Slates,  I91S  and  19/9, 


BMt. 

Thoiuudaatsaeii. 

Producllod 

^Tri's^r' 

m. 

,.,. 

.«9 

.918 

,m 

1(18 

1 
'  at 

1,189 

«i 

321 

»0 

1,475 

II 
a,«o 

'iio 

19 

1 
500 

5S0 

1,700 

*,m 

a;  378 
a,  Ml 

a,57S 
I.Ml 

S,7« 
W.BliO 

a*w 

30,x.'>9 

ii;7»o 

10.800 

im'.ii: 
123,  ouo 

36,S7S 
7»..lil 

a  IS 

3».i-.a 

38,400 
«0;9fi2 

e.7flo 

84 
51,  WW 

4?;  190 
s;i75 

Ki:ft;o 

,ss 

tM,Ma 

2H,SI16 
6«;iS8 

»!iJCo 

u 

M6 

1 
iS 

3>3 

i2,»ao 

12,  «0 

86;m 

28,181 
S7;702 
27^104 

»00» 

»,W 

4,  ON 

m™J')«^^w ' 

1'S; 

n.»^ 

' 

is!,as6 

K^Ky. 

si  MO 

Statistics  of  Oats. 

OATS— Continued. 


Tablb  36. — Oatt:  Acreage,  prodtic 


■te,  by  SiaUs,  191S  and  1919— 


St>tM. 

Total  vahi.,  basLi 
Dm  1  price 

m. 

ma 

.... 

IBIO 

1W8 

too 
37a 

1,150 

1,400 
*20 

2t» 

i 
i 

438 

ixt 

i.sio 

1,300 

! 

M 

14 

i 

IE 

s|«ro 

^'^ 

7,700 

Ifffi 

5,250 

aj;i97 

3,300 

;s3e 

sis 

5,540 

■J;g? 

6,871 
2,20 

lt|904 

■Sis 

43,400 

1,5M,134 

■S6,60J 

1.090.  MS 

' 

Table  37. — OaU:  Produclion  <md  dislrifmii 
[000  omittad,  MCtpt  In  vclgtit  ai 


171  in  Ou  UnUfdStaCa,  IS97-1919. 
1  qnalitj  oolumtii,] 


Cnq,. 

lUppliM. 

stock  00 
toUowing. 

"aw 

grown. 

Ymi. 

Au».l. 

QiuuiMty. 

Weight 

QiudltT. 

44^554 
S0;S37 
M,211 

II 

BS.2,1S 

Is 

6S;807 
113, 72S 

93^041 

fiOS.TW 
730.  SOJ 
7»I).17B 

W.'oiM 

1,4IS.337 

l)  540)  030 
t,!St,fl37 

1,248,310 

Pound: 
28. « 
30.5 
30.7 

330 

1 

33,0 
33.1 

31.3 
3l!l 

1*3 

79!  9 
SB.  3 

i:! 

93- S 

87.  i 
»5.l 

S:5 

ButktU. 

S:!S 

840,715 

7U[,'5a3 

1.01S,413 
N57.4ia 

i;032;S93 

'S9o;09» 
l!32.V,681 

i;«m;837 

1,365,565 
1,M0,S74 
1,019,5»» 

];34i;jss 

II 

22e|3U] 
364.936 

347! ice 

384,' 461 

27M47 
385,438 
442,965 
289,980 

804,349 

3791360 
698,148 

sod! 251 
422,814 

BiulWI.. 

8oa 

360,  lai 

305,044 

138,130 

' 
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OATS— Continued. 
Table  38.— OoM:    Yirld  ptr  acre,  price  per  btithrl  Dee.  1.  and  value  per  acre,  by  Slate*. 


'.  Based  upon  bnq  piioe  Deo.  L 
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OATS— Continued . 
Tadlb  39. — Oals:  Farm  price,  eenU  ptr  btuhel  on  fir»t  of  each  morUh.  3910-1919. 


r.ati). 

leie 

1918 

1917 

leis 

.... 

.... 

mil 

1! 

33!  2 

37:  6 

40!  4 
41.  S 

3«.l 

set. 

|i 

ma 

M.2 
88.9 

m.D 

78.3 

to!  a 

K.3 

i; 

M.(l 

11 

1; 

1 

Ii 

39.!) 

WO 
38.N 
36.7 
U.3 
43.3 
41.9 

31.4 
34.3 

II 

39!  fl 
S7.9 
39.1 

47.6 

Is 

Mia 

Ii 

U.G 

7*.fl 

«.7 

M.O 

- 

«.. 

BB.S 

'" 

3^7 

39.9 

Table  40. — OaU:  Condition  0/ crop,  United  Slate*,  on /irtt  0/ month)  juaiud,  18S9-191S. 


llll* 

'^ 

s. 

Yeu. 

1 

i 

Y«r. 

1 

1 

|l|^ 

Y«r. 

i 

i 

1 

|i 

1S90 

flf  T 

win 

Pin 

HI  n 

MOS.... 

91.9 

91. 

gas 

9a3| 

*"'' 

91.3 

70.S 

Tablk  41. — Oal*:  Monthly  martetingt  by  Jar, 


1918-19  ,1017-lK  ,1910-17  ,1D15-1S   1914-15 


July 

Scptnnbet. 
October.... 
Norvmbcr. 
OecemLier., 

laniinry . . . 
Felmiary . . 


'I  •"! 


■  9.^19 

1917-H 

9.6  17 

1915-10 

ill 

i\ 

.1.1 

B.; 

5.7 

0.6 

u 

fl.0 

4,4 

I  loo-uj  loaol  lobol    loao 
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Table  43.— Oa(*  {including  o 


(See  "  Oeaersl  not?,"  Table  13.] 
EXPORTS. 

(noo  omitted.  1 


Coiinlry. 

Averw» 

1917 
(preUm.) 

(preUm.,. 

n^„,. 

IBll-1913, 

(pAb'L.) 

IMS 

(prdim.). 

J^om- 

BtuDrli. 
I.2M 
52,7*4 

"■ii 

30,  S« 

'I's 

37^347 

Noti-erlanrts 

S3. "14 
lO.Oia 
6»;279 
2,342 

ik 

Bi«»*fl. 

£lHk(K. 

113,814 

»,7Bl 

37,814 

rniteilKinedom,,, 
ToteL 

107 
IJl.OSS 

1  , 

234,427 

imo- 

3.429 
8,S4S 

i'sei 

41.320 
4?g 

PbU^^SUund.. 

(i;0M 

as 

B&S7 
2;417 

WO 

1.4^ 

<;?«• 

4S 

Other  ^untrlm:;:. 

4ffi 

42.tll9 

33,353 

»,802 

».»« 

23S.M7 

713 

■  Lees  tbfta  SOO  buslielii. 

BARLEY. 

Table   44. — Sorley;  .drea   oTKf  prodtiction   in   m\dgnaaUi»ned  eounlria.    1909-1919. 

[ODO  omitted.] 


. 

Area. 

rrodDCtlou. 

Cmmtry. 

7™ii 

1017 

1918 

1919 

1913." 

181,  Ml 

iei7 

1918 
2.M,J25 

IMS 

DnlUdStBtei 

sTesa 

7T«6 

BtttSrli. 

^"l9 

Oansda: 

New  Bnmiwlclt 

i 

i"i 

i 

070 

1B9 
6«0 

25 

t09 
30 

,0! 
i7;oi7 

'1 

3,061 

15^930 
14,068 

24;w» 

'718 

289 

"n^io-- 

9,230 

Other 

Total  Canada 

=<.r 

=^^ 

3,153  1      2,601 

48,632 

55,  OS'" 

77,287 

S8,338 

Men™ 

('» 

(') 

B,M.i; 

1')               17,711 

(') 

^■^ 



237,07« 

351,223 

I  Flve-yeai  averaEc  except  in  e, : 
■  No  official  naUalica. 


a  trhen  atatbtlca  lot  B  yean  wi 
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BARLEY— Continued. 

Tablc  4i.—BarUy:  Area aTul production  in  undermentioned eoimtriet,  1909-1919 — Con, 

imo  amltted.l 


I 


IS)  7  I91S 


ArnntliiB. 

Chllo 

Uruguay.. . 


3,304  3,977 


Auslrb' 

Htmrary  proper ...... 

Croatia-.' luiMnia  ■ 

BorhU-  ]  IfTE^ovlDa  '. . 


Ofrmauy  ■ 

IMy 

Ketlierioniia... 


Bussla  proper' 

I'oiiinll 

Northern  Coucaiki '. 

Swede D '. '. '. 


Unl^il  Kindom:         '  i 

w"^!!!!... ■."■.""".'.!;  I 
Hrolbnd 

IrpLinJ I 

Tntnl  rdlt«d  Kliw 


Inpanne  Empire: 
Fonnosa 


TrUDsi'jIlCl^  (1  gDT-  1 
Total I 


I 


an 

'tea 

\'U 

3,m 

•3,738 

3.m 

43a 

ai',m 

C! 

6,737 

.A''„ 

'S 

^4W 

07,igi 

U,5M 

7:493 

J;^ 

61,760 

50, 2» 

I'i 

i 

IB.  720 

'•a 
Kg 

F 

1 

4S,M8 

Si 

i;m 

(■)• 

t')        (■)    1    (') 

0)           f)     (     {') 

5,119           (1)        i        (1) 
B,<B7  ■       <i)              (■) 

as       {')     '     CI 

•  EKcJuUeatt^itoTf  that  was  occupied  by  tiiaflaeiiiy. 
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BABLEY— Continued. 
Table  44. — BarUy:  ATeaandpry}du^i'ioninutidernunHonedanmtTiei,190S-I919~-Goa. 


Area. 

ProducUoD. 

"'£" 

1S17 

,.,. 

IBIS 

'S*' 

1B17 

1918 

„. 

ATKIU. 

AcM. 

Aeta. 

Aeru. 

357 
977 

7,900 
2,016 

Btukctt. 

28,529 

■i;S 

1,000 

Btulub. 
80.743 
9,871 

(■>' 

i.«W 

4,370 

4,3«S 

4,W8 

61, m 

61,394 

Aufljralta;  , 

7 

«0 
46 

101 

1 

i 

1,400 

1 

230 

l',734 
89 

i 

('{ 

^^E 

; 

'£ 

=51 

a,m9 

4,^ 

IS 

669 

17B 

2fi1 

4,231 

4,818 

7S,7M 

1 

i,»*,we 

>  No  official 
Table  i").— Barley:   Total  pmdw.inn  oj 


named  xn  Table  44,  JS95~1916. 


Y«.r. 

ProduoUon. 

Yow. 

Praduction. 

Year. 

Productloo. 

Year. 

Production. 

1S9S.... 

1899:::: 

Buihil,. 

916,601,000 

^I0<^000 

864  606,000 
l,OW58i;o0O 
966,720,000 
959,832,000 

1901 

1902 

IK::::: 
1908::::: 

1,^196,000 

i|:ss)78e|ooo 

l;B;a:ffi 

1, 298,679,000 

1908::::: 

1909 

1910 

'"" 

,3;3,21B,«00 

ii:;;; 

Btukclt. 
1,660,266,000 
1  463  289  000 
1522JJ3  000 
1.6».011,000 

K  i6. —Barley:  Average  yieM  per  avt. in  undermentioned  countric).  IS9&-t919. 


v„^ 

Unlle<l 

(Enro- 
pean).i 

•s;.. 

Austrla.1 

proper.! 

.•„„.. 

dom.> 

'"KK,....: 

BtHhrl,. 
M.6 

BjuhfU. 

Bwtfl.. 

Buihtli. 

Bwhrli. 

Buihrlt. 

BuiKfh. 

Si 

J 

13.0 

ii 

12.9 

36.2 
34.9 
34:4 

36:  S 
•34.1 

a!.l 

1 

a*:  7 

33.8 

38: 1 
26:b 

1 

11 

24:6 
24.0 
19.7 
23.8 
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BARLEY— Continued. 

Table  47. — Barlei/:  Acreage,  production,  value,  erports.etc.  in  the  United  States, 
1849-1919. 

Note.— FiBUTM  In  lie 
piibli-died  numlisrs  ol  t 


lirecediiig 


ialD«l  by 


V  applying  peroenuge  es 


a™. 

'^i!x.,^'^ei;;; 

^"SSSf' 

v„. 

Acreage. 

Prodiii;- 

ta™ 

Fann 

lOfeQCy.l 

Dec.  1. 

Dm"!. 

Dwembei- 

"lollo 
M. 

Vrng 

lulyV 

Low- 

HiRh. 

Uw, 

n^- 

item. 

Bb.», 

BluitU. 

Cent>. 

DoUiM, 

Ctnii. 

Ctnls. 

CtiM. 

r,™«. 

BlHlllll. 

BiutiZi. 

.•i,'& 

18U.'. 

1W8.. 

493,  nnn 

22  9 

"702 

7  918  000 

S9 

70 

85 

100 

3,247,  SSI 

IMT.. 

1,131.  mm 

22.7 

25;  727;  001 

70,1 

18;  02^  000 

227 

2S0 

i'.iio 

3, 781, 968 

•37.i>in 

22;  899,001 

100.0 

21,948,000 

9,077 

5,0^9,890 

1,0%,  ono 

70.8 

20,298,000 

74 

85 

60 

265;  490 

8;7I7,5OT 

2«, 295,000 

WTO.. 

.......... 

i,im,o(» 

2a.  7 

"79.1 

20,792,000 



80 

72 

95 

340,093 

4,868,700 

llm-.Z 

24.0 

2a,  7  IB,  000 

20,264,000 

551 

64 

88  89 

^^■kI 

i«n'.: 

19,2 

20,846,000 

18,416,000 

80 

70 

71 

85 

482,410 

1873.. 

i,jsj,ooo 

32,011,001 

27,794,000 

130 

320, 3S 

4;89i;i8B 

1874.. 

1,681,000 

27,998,000 

im 

8,255,053 

,790.000 

M,  BOO,  000 

27,388,000 

81 

88 

62) 

72) 

10.285.957 

,717,0O( 

21.9 

38,710,000 

03. 

S! 

88) 

BO 

86 

1.186,129 

6,702,985 

877.: 

35.1138,000 

22,287,000 

46) 

52) 

3,921,60 

6,764,228 

42,24fl,00( 

6?; 

24,451,001 

JT 

715  SW 

5;720,fl7» 

^■" 

I'.m.ooi 

tt'o 

ii'.sar'.ooc 

58.9 

23,714,000 

" 

76 

80 

1,1M;923 

7,135,2Sa 

m.. 

,843,000 

24.  b 

4fi,lM,00l 

M,S 

30,091,000 

100 

120 

96 

106 

885,248 

9,528,618 

,mnoj 

82-3 

33  80.1001 

101 

107 

lOO 

100 

205  930 

2  1SJ72I 

48;  9,14;  00. 

82.9 

30,788,000 

82 

80 

80 

433,005 

10,050,687 

m.. 

;  379;  001 

21.1 

50,136,000 

58.7 

29,420,001 

74 

724,956 

8,S9«,m 

,608,000 

1,  Ma,  000 

48,7 

29,779,000 

53 

«6 

829,130 

9,986,507 

2,TM,000 

5S,3M,000 

s«,: 

32,868,000 

6S 

68 

80 

252,181 

10, 197,  m 

18M.. 

!,  453, 000 

59,428.000 

67 

1,305,300 

10,3S5,6M 

1987.. 

2,902,000 

50,812,000 

39,464,00. 

so 

W 

650,884 

10  831,481 

1888.. 

2;m«;oo. 

w'^'oS 

1,440,321 

11368,41* 

7g,3S3',eOt 
07,108,000 
8e,KiB,000 

1,408,311 

11,332,54* 

3,135,000 

3  3»oat^ 

S 

M' 

42,141,000 
45,470,000 

'9n,6«2 
2,800,076 

5,078,738 

3  146  328 

3,400,000 

80,097,000 

"1 

38,028.000 

"'H' 

"« 

'"is 

3,035,287 

1970  129 

3,220,000 

27;  134,000 

8,219,405 

,791,081 

isw.: 

3,171,000 

61,400,000 

63) 

55) 

1,563,754 

2,116,S1» 

3,300,000 

29,312,000 

33 

40 

25 

3S 

837,384 

2  9,^1000 

69;  695;  001 

32:; 

22  491000 

37 

24) 

20;030;30' 

1,271,787 

2,719,000 

24.5 

6«,«8,'>.flO0 

25,142,000 

2iVl 

42 

'l24,PD4 

ISM.. 

2,583,000 

21.  S 

55,792,000 

23,081,000 

2;  28?;  40; 

110, 4ra 

2,878,000 

40.3 

29,594,000 

23,601,862 

189,767 

2,s»4,oon 

te.s 

■20.- 

119',  ess]  000 

58.928,001 

m'.. 

40,9 

24,075.001 

37 

81 

37 

67 

8,2BB,»0T 

171,004 

4,'«6,0O0 

49,  7111,  000 

8,7M,J«8 

m.'. 

I66l0»n 

61  S99  00I 

36 

48 

66 

8  429  141 

66;  462 

9ni.. 

4  998,001 

2fl!' 

45:1 

60  188  001 

eii 

38 

10  88182; 

90,708 

m.. 

fi,  148,001 

27.2 

139;  7«;  000 

58,652,000 

10,e61,0&5 

81,020 

,OM,or» 

40,-5 

H.mtXjO 

5SJ 

17,729,360 

18.049 

.•in.nt 

lis. 016. 000 

41,. S 

56 

85 

8,238,842 

38,319 

,448,0001 

66.6 

102: 290;™ 

80 

4,349,078 

199,741 

im.. 

,fl46,0(« 

25.1 

1(16.756,0110 

65,4 

92,442,000 

66 

8,580,300 

1,844 

IflW.. 

,nii,Ooc 

24.: 

170,211,000 

'  93,"539,'600 

■■■72 

"es 

"4,'3ii,6M 

leioV 

';7>Z 

u'j 

73,832,000 

57:8 

100.426,000 

72 

90 

75 

9,399,346 

iBii.; 

7,(527.001 

(n.'jio.Ki 

88,1 

139,182,000 

1012.. 

7,  ,110. 001 

29.; 

223,S24,00' 

112:957,001 

i7;m8;7o; 

7,499,000 
7,5«a,auo 

105;  903;  001 

BO 

75 

74  i 

g 

6,844,7471 
26,761,622 

94;  963;  00 

M.i 

IBIJ.. 

7,148,000 
7,757.000 

1 

228,851,00. 

£1 

118.172,000 
100,046,000 

27,473,160 
16,381,077 

8,93.3,0110 

21i;739;oac 

240.758,00.1 

105 

28,285,378 

9,74fl,0nn 

25«,  225.000 

91-7 

214.042,000 

88 

105 

110 

23,381,781 

7,420,000 

22^3 

165,719,000 

120,9 

200.419,000 

'■ 

I  Prius  189S  to  l(N»  [Di  No.  3  gnde. 
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Statietics  of  Barley, 
BARLEY— Continued. 
Table  48. — BwUy:  Reviled  acreage,  pmdiietion.  and  Jan, 
[See  hcwbiMe  ot  Table  i.] 


value,  1879  and  1 


YdM. 

Aat^tfi. 

per  acre. 

Farm  valua 

i.m'.oeo 

3,«w,ttia 
J70SOOIJ 

3;8fl2;«» 

•■ss 

Is 

ait!i 

S:! 

37.  J 
K.S 

as 

M.4 

«!72i;ooo 

78,iui,nw 
'JJ'jSSS! 

,";S:™ 

'Si 

lfi9,370,0M) 

«:5 

40.6 

33.(1 
30.0 

IS- a 

N.B 

S! 

89,4 

si 

Deli* 

IS 

as 
IS 

3S,7fi: 

3a!  »< 

MOW 
•7,»M 

M,700 

Is 

m 

«,  ISO,  DOT 

ts.s 

5,5««,«n 
s:»i2;ono 
a.Ko.ooo 
«» 

WO 

MO 

Table  49. — Barley:  Aereage,  produelion,  and  total  fvm  value,  bt/  Stala,  1919. 


sut«. 

-— 

nsr 

Turn 

Detl'. 

Adna(«. 

■tiST 

Tvm 

value. 
Dccl. 

1 

3S0 
315 

■■i 

"-11 
1 

s,32n 
13, sen 

330 

'11 

'■1 

3,WS 

2i;u2 

,)CT(i. 

«on 

50 
10 

1 
1 

1B,9M 

1,600 

1,103 

1 

30,  mx) 

Dattni. 

Nevr  Hampsmn.... 

Utah 

NoriJi  DalEOU 

Si.S*«':::::: 

United  atatss. 

7.430 

16S,71B 

aw,4» 

D.qil.zM0lGoOl^lC 


544  Yearbook  of  the  Departmettt  of  Agriculture,  1919. 

BARLEY— Coutmued. 
Table  50. — Barlfy:    Yield  per  acre,  price  per  bHtM  Dee.  1.  and  value  per  acre,  hy  StaUs. 


'  BuBd  upon  tenn  price  Dm.  I. 
TxBLB  5\.-~Bartey:  Condition  of  crop.  Untied  Slates,  on  first  of  mon'JaTumtd.  1898-1019. 


r„. 

Sum. 

Jul)-. 

*ugun 

H, 

y^r. 

June. 

im. 

August 

vested. 

P.cl. 

ge.2 

Sl.O 

fla.fl 

83.7 

es  5 

Hl^7 

p.cl. 

91.3 

wis 

S6!2 

p.n. 

1 

P.C. 

91.7 

88.3 

/•.ri. 

P.«. 

■n 
si 

7( 
K 

8 

h 

sio 

ivGoogle 


Statistic  of  Barley.  S4 

BARLEY— Continued. 
Table  ^Z.—BarUy:  Farm  price.  emU  per  bitthcl  on  finl  o/  each  vumth,  1910-1919. 


Daw. 

1919 

ms 

.„ 

,». 

.„ 

.„. 

,« 

191S 

.„ 

,.,. 

age. 

•1.3 

if 

na,s 

nti.2 

100:9 

(<S.5 
H.9 

87.1 

mil 
110:0 

113.9 

5b:h 

i 

82.0 
69.8 

Is 

50.1 

sa. 

1 

49,9 

§! 

53.  J 

|i 

98:2 

ll 

S3.a 

50.5 

59.8 

If 
Si:? 

57. « 
59. 
flO. 

1 

54:7 
6a:i 

72.0 

108.9 

112.8 

107,7 

71.0 

S1.1 

51.  S 

S3.3 

e&e 

75.2 

60.B 

Table  53.— Barfcy.-  WhoUtaU  price  per  buAel,   191S-1919. 


ClncUuisti. 

Chic^^ 

UUnuukee. 

SauFnuidMO. 

Date. 

Spring  malt.i 

■rcsif 

...... 

AllgTBdlB. 

Feed  (per 
100  pounds). 

1 

i 

i 

1 

■< 

i 

i 

f 

1 

t 

1 

i 

i 

1913. 

Cli. 

70 
87 

71 

K 
14' 

CI*. 
91 

2I« 

CM. 
89.5 

84.  Si 

75. 3 

«3 
49 

81 
«8 
III 

cu. 

Bi 
gi 

cu. 

65.6 
99.  ■ 

cu. 

58 

83 
Hi 

70J 
111 

cu. 

60 
82 
81 

1« 

la! 

cu. 

61.  0 
87.9 

78.1 

106.: 
139.! 

io&:f 

39 
42 

!! 

42 
87 

CU. 
78 

76i 
112 

CU. 
50.9 
56,9 

56:6 

7a  7 
48.9 

cu. 

!! 
1!S 
g| 

aw 

cu. 

IS. 
S' 

cc. 

1914. 

132.0 

285 
222) 

July-Decmbor 

X" 

:i: 

July-De«mbliV 

99.9 

130 

1919. 

■i. 

U 

III 

12 

Hi: 

1 

109 

1 

108. 0 

99.7 
1CG.I 

T 

101 

98 

105 

99:  i 
10K.I 

?8?i 

as' 

290 

Sllti 

l^ii^-? 

KuiDarr-Iuno.. 

139 

119.6 

70 

s^i^.a  35 

wimI  ^ 

68'U7,j]    43 

i 

14tt: 
lS7.i 

70 

19; 

in; 

134 

97.0 
121; 

143*.i 

1 

3321 

290 

229.8 

i 

\S 

1 

25 

^^t 

i^lS! 

H- 

100 

■4--V 

1.7 

,«,,,.. 

113,9 

JHO 

350,318.2 

'  No.  2  iprlnK  Jan.-July,  1919;  No.  3 1 
■  llcglniuiig  Septembei— oil  buky. 
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BARLEY--GoDtuiued. 

Tabls  54.— Bortor  and  r.vUt:  International  trade,  calendar  year*  1911-1913,  1917,  and 

1918. 

[Baa  "  Oeaeral  note,"  Tabto  13.] 

EXPORTS. 


B«i«r. 

Mmll. 

"-'•"SW.'"'— 

Counlry. 

m^lS3 

[prelim.) 

(pr»taB.) 

M!^3 

IP^.) 

Iprellm.) 

WU^ 

,i. 

tp^.) 

fVom- 

m 

8,177 

'tot 

Buri,>U. 

fwtcb. 

BartA. 

BlHl.(J«. 

4,720 
18,271 

1,700 

•« 

3,691 
8,400 

''bm 

BuiMt 

AiKUik-BungM?.. 

"« 

I4,6!l 

14,S4B 

11,SJ1 

U,MS 

^'S| 

*,0« 

.£ 

fti3 

«l 

i 

1 

» 

S3 

gSsS:^:: 

i7.ai 

,..£ 

,,S 

8M 

«,i3 

«.£ 

MS,  587 

16,<6» 

2»8,M1 

Mo- 

19,  MS 

iu,'7oe 

815 
3T,«46 

61;M6 

1 

, 

1,«7 
759 

''i 

S38 

965 

•■il! 

20,^ 

351 

1 

1X3,  H4 
41,1W 

761 

».0M 

*''i 

373 

'g 

87 

1*7 

36 

" 

178 

418 

370 

j,2» 

7,510 

331 

104 

i,s36 

3,893 
ITS 

6M 

Sr 

a,  115 

154 

>,i» 

-^J^S^ii;: 

ai,3i3 

11,725 

193 

'» 

iS 

uV,1 

279,501 

15,95« 

294, 09» 

.      .           1 

'  Lesa  than  SOD  bosbels. 
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SUitiatics  of  Bye. 
RYE. 
Tablk  55. — Rye:  Area  and  pToduclian  in  undermentioTted 


A„. 

Production. 

Countrj. 

"sr 

1817 

ISIS 

,.1. 

1913.' 

,.„ 

BujUfij. 

.„. 

"ja 

Acta. 

4,J17 

Aaa. 

6,391 

7,M3 

Bv4\tli. 
W,916 

'SS 

BuikiU. 

■»«„. 

12 

1 

29 
240 

1 

231 

'1 

If 

Total  CiUMdi 

112 

2t2 

iK 

7H  1       2,096 

B,857 

E,mi 

11,003 

Meiico 

(■) 

(') 

(') 

(•)        i              TO|        (>) 

(') 

1') 

2,31S 

37,082 

SOnTH.-mc. 

8 

m 

B19 

B.W 

""! 

Total 

"1 

i,nw 

»41 

1 

i 
,> 

«,S7S 
6,2fil 

1,(IS7 
977 
{') 

"1 

'"'271 
472 

If 
'1 

i- 

a, 

(») 

C) 
181 

if 

Si 

'Is 

112,762 
48,710 

22,(175 
8.SW 
18,098 

48;  047 

1 

11 
If 

{' 

.1 

'27i;67T 

T 

19,793 

ijsso 

i.„ 

Boinia-HarMgovlDB  • 

ffi 

^r^Ciucasto' 

}; 

103, 73J 

l.(«9,91M 

Russia 

(.enlral  A-ila  (4  gov. 

a.  273 

m 
m 
(■) 

(') 

C) 

S,fl47 

o 

(') 

C) 

Traiiicauca.sto(l£0»- 

a,  451 

Jl.tO 

re  BtatlBtiog  lor  &  yuan  were  not  available. 


•  Old  houDUorios, 

•  Excluding  (e 


mpied  by  «nem;. 

eicludlng  Dobrudja. 
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RYE~G<»itinued. 
Tablb  56. — Rye:  Area  and  prodveHon  in  undermentitmed  eounlrvM,  I909~1919 — C(mt4l. 

[aaaaiiittt«].i 


An*. 

ProdDotloo. 

'^'■^^-                 Av««e 

1 

,«» 

igo»- 

lOlJ. 

., 

,.,. 

ins 

AUHTHALASH.                ■ 

.™. 

BuAtli. 
3 
W 

Btuktlt. 

as 

ButitU. 

Bomb  Aiietratiai!!!!!               1 
WeewrDAusiralia....             I 

i 

'Tt 

NewKialuld 1              S 

C)     1     '(') 

—(ij- 

t') 

p) 

aos 

Oraudloul... ,    107,6JO 

i,7ai,946 

1 

Table  56.— %«.-  Total  production  oj , 


■  Loss  than  UO. 

in  7li6ie  -H,  1SS5-I915. 


v„.  j  ,»,«™.  li  v„ 

PracIuclioD. 

V«r. 

Production. 

Year. 

ProducUMi. 

B-ulHli.       1 

ISM....     1.46.',  311,000      1601 

ISM....      1,466,260,000   '  ISOZ 

1W7 1,300,945.000       1M3 

im..    .      1,401.171,000  1]  1904 

ISS;:::  1;m1;^;SISi||SJ§:;::: 

:S!Sffi 

,49G,  751,000 
,433,395,000 

iMo::::: 

iJSlSffi 

ii;;;: 

i,«so,3)(7,oao 

Table  57. — Ryu:  Average  yidd  per  ai 


n  nndermenlioned  eminlrif.  1890~191S. 


.». 

Siales 

(Euro- 
pean).' 

r^^ 

Austria.' 

Hiiniraty 
proper.' 

►■ranee.' 

IreUnd.' 

^''^l*. 

IS.  7 

10.  S 

iS! 

Buthtti. 

Is 

BuitWi. 
lfl.l 

Zi2 

BiuMt. 

flxrfrlj. 

i»9 

K 

is 

ie.)> 

1&2 

1 

Is 
ii 

19.9 

22.3 

13.3 
33.7 

9.4 

8.S 

4.7 

a!  J 
sio 

4.3 
■   3:7 

270 

?^? 
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RYE— Continued. 
Table  58. — Rye:  Acreage,  production,  value,  exportt,  etc.,  in  tht  United  Stale* ,  1849-1919. 

Note.— TItriiresIiilnilctareoaiaiisreUiTTu;  &KiireB  In  TDman  are  nUmatcs  of  Ibe  I>epftrtineiit  of  Af:rl- 
cnltui-e.  EsUiaaUB  o[BCr«sateobtsliiedb7BpplyltiEeatiauMdp«roeiitageaofliiereasaordecnuebitlie 
publlsbed  numbers  of  the  preceding  year,  except  (tut  ■  revtsed  biiH  U  and  tor  applTlng  pcrcaatageeMl- 
matembeiiever  new  census  data  are  available. 


Chloairact 


U"S""~ 


«,;w,H>iJ 

22,505,000 

ia,»is,ooo  . 


2, 130,000 
3,063,000 
2,SW,000 

t',rt',iK 

2,112,000 

s^imIooo 

2,038,000 
1,  MS,  000 
1,800,003 
1,831,000 


28,ia],Dc 

U,W,000  . 

2i,ftt7,aoD 
ai,7Si,oo- 


27,210,00 
34,360,00 
27,3S3,0O 


32,230,000  . 
»,  897, 000 


1  Fiipireaadjiutedlo 
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BYE— Continued. 
Table  59.— flye;  Revited  aereage,  production,  and/arm  wdue,  J879  and  1889-1909. 
[Sw  head  Dots  of  Table  4] 


v„. 

JU«*gB. 

pTodocUiii]. 

prloaper 

Dwt.l. 

;«i:ooo 

2.  Tt,ono 

S;S!;!!S 

3,171,000 

IIS 

l:iS;ffi 

2,1«7,<>00 

2,175,000 

ButitU. 

Ij 

13.0 

1S.1 

11 

7.3 
IB.  7 

ButhOi. 
2S,20I,0OD 

29;iiSS;000 

g;S:!S 

lis 

HE 

3I,1DS,OOI) 

»6,  ass,  000 
3t,e90,ooo 

W-^ 

89,858,000 

s5,4»,oae 

as7«8ooa 

ss>;o«. 

SO.  a 

W.4 
42.3 

SS 

si 

E&!4 

6fc6 

M.a 
eo!4 

B8.B 

ns 

TZ.8 
72.11 

D^rnr.. 

?«« 

7;79*;ooo 

31,381,000 
35,T0l>.0n» 

asss 

'— 

Produo- 
ticm. 

Deo.l. 

state. 

AcresgB. 

IHo.1. 

BtBle. 

s 

Har- 
v«t«d. 

onlis 

vieted. 

Hon. 

Atra 

1 

12 
84 

230 

i 
1 

384 
350 

i 

ACTU. 

81 

i 

70 

Burt. 

1:1 

•••s 

420 

81^0 
294 
6,320 

i 

floU*. 

1 

1,701 

i 

2,0W 

03 
32 

X 

i 

120 
10 

eo 

Ami. 

'boo 

S 

81 

3 
68 

143 

18 

i 

7« 
U,MO 

1 

380 

383 
1,288 

128 
SS3 

n. 

Connertlcut 

NeirYwk 

ir^^^^ 

'IP 

Kentucky 

TennsHSee 

'■1 

Oklahoma 

821 

as? 

MlohiEaa 

Washliiwn 

United  Slalu.. 

7,232 

7,083 

88,478 

ue,ou 
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Statistics  of  Rye. 
BYE— Continued. 
—Rye:  Acreage  tovm  <md  harvetUd.  United  StaUi,  1906-1919. 


Yea. 

oedlngM.      r 

oreage 
har- 

esl«d. 

00 

i 

v„ 

»wn  in  pre- 
ceding £lJ. 

Acnegi 

YMted. 

'KI    ? 

Acta. 

^™. 

Vif. 

uuu 
ooo 
ooo 

000 
000 

! 

1 

i;Ei 

41^000       2 

J 

m 

—R^e:  Coi\^'"-%oJeTOp,  U)iiUdStaUi,  on  firttoj  montia  named,  1899-1913. 


De- 
year. 

AprlL 

U&f. 

Jam. 

'ST 

VBGMd. 

Ymt. 

berof 

April 

y.y. 

,™. 

har- 
resua. 

£5 
go:  ■ 

98. 
OS. 

87: « 

1t1 
Si.  4 

sii 

is 

so:i 

87.2 

SB.S 

S3. 4 

88:1 

P.ct 

Is 

».2 

8e:a 

B3:o 

20,2 
89.5 

§1 
K 

21:4 

P.  «. 

|! 

93:5 
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Tablb  M.—Rgt:  Farm  priet,  emit  per  biahel  onfirtl  of  each  month,  19i'i-i319. 
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BUCKWHEAT— Continued. 
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Tablb  71. — Bachi^uat:    Yield  per  acre,  price  per  builul  Dec.  1,  and  value  per  acre,  bg 
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FLAX— Continued. 
Tablb  76. — Flattted:  Acreage,  production,  and  total  farm  valve,  hy  SlaUi,  1919. 
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RICB—CoHtiinied . 
Tablk  RS. — Hire:      Yield  per  arre,  price  jttir  Inuhtl  Dec.  t,  and  value  per  acre  by  StaUs. 
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RICE— Cod  tinned. 
Table  87, — Rice:  Intemalvinitl  trade,  calendar  yeart  1909-1913,  1917.  and  1918. 
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i9  not  considered  paddy,  Binee  the  chief  sot 

CarEOtiK.a  mixture  ot  bulled  aud  unbull..., 

Broken  rice  and  rice  flour  and  meal  are  taken  wlthc 


Included,    Hou^  rico  or  paddy,  v 

luuiuEouKi  iiLv  at  ratio  ol  1S2  pounds,  rDitgh  "■■  "">" , 

vboleot  detmed  rlce,"lD  the  returns  of  Voited  Kmcijom, 
»s  of  suppl;  indicate  that  It  is  prBcticallr  all  hnUcd  rios. 
.,  Is  Included  without  hiang  recucvd  to  terms  of  cleukHL 
— '" — '  being  reduced  to  tenof;  ol  whole  ctcaoed  rice.    Sea 


KX  PORTS. 


Country. 

m^3  |cpium.) 

1B18 

<prel[m.l 

Country. 

ia^lMJ 

101 T 

(prelim.) 

IBIS 
(pnllm.) 

From- 

PeuBd.. 

Poumb. 

Poandi. 

FT0m- 

POUB^.. 

''^;87S 

PounJ,. 

FMadi. 

'■si 

TO.  087 

'■S;S 

476,278 

'I2,l47 
9.850 

,,»,,., 

MWW 

3.840 

: 

12,  739;  845 

/nto- 

Inlo- 

179,187 

1 

i 

eeo 

•i 

626,483 

S4I.&S2 

a;SS 

3ST,892 

"ioisio" 

P^Vioel^'o'^. 

324.046 

m,m 

SS^l""^.'-:^!^-.: 

United  Stat« 

Other  countries. . . . 

Tolal 

388,471 

%iS 

1SS,11S 

1,640,058 

ii,4»,9Ea 

CEREALS  CONSL-MED. 

—Coiaumptum  of  speci/ed   cereals    in    sehcM   countries;  yearly   i 
1908-191S. 
BARLEY  (INCLUDING  UALT  CONVERTED  TO  BARLEY). 


Country. 

Average  yearly 
'i»»-l»13. 

Average  yearly 

net  Imports 
(+lo.exj>orts 

BuiliiU. 
+  17,603.000 

-  15,333,000 

tassr 

-  7,953,000 

Avera£ere"'y 
Suiliaa. 

■S«ffl 

52.117,000 

187,155,000 

No  data. 

10.^,000 

05,237.000 
174,228,000 

1B09-1913. 

w 

Batt'li. 

i53;62»;ooo 

10.104,000 
89;52S,000 
3,270,000 
64,760,000 
181,881,000 

ButluSi. 

3»,66l 

6S,7RI 
244  287 
31681 

i 

TO 
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Statistics  of  Cereals  Consumed. 
CEREALS  CONSUMED— Conlinued. 


Tablk  SS.—Canvumplio 


i  tdctted  countrUi;  yearly  a 


1  DOft-1 » 1 3-CoDi  iDued. 
CORN  (INCLUDING  CORN  MEAL  CONVERTED  TO  COR\). 


umt -■■-■■■■ 


N^Rrh 


I^dMa. 
87,240,000 
i(».MB,t)0O 


30,681, 
65,781, 
244,267, 


AuEtola-Humii;  ■■  ■■ . 


India  (ttwiirV. '.■;." 
Italy 

NfltDnlands! !!"!.' 
tTnlted  KInEdom . . 
United  States 


+  %,w..a 
+  7,869,01 


BICE  (MOSTLY  CLEANED,  AND  INCLt'DINO  RICE  FLOITR,  RICE  MEAL,  AND  BROKEN 


PounJ..             Pe 
No  data.   +    IS" 
NodBta.    +      8 

liod'ata.    4-    61 

"■'^ii'iiZ  X  i 

Ida. 
""■   TOO 

100 

w» 
no 

DO 

no 
no 

« 

'••* 

37,661 
6S,781 
244,387 

S42 

723 

^ir(iiriiiii.v.": :::::: :::::: 

"JJS 

»P^-  ;■ 

45:i7i 

RYE  (INCLUBIWQ  BYE  FLOnR  CONVERTED  TO  RYE). 


■ 

Bath-U. 
164,143,000 
32  8761000 

16,422,000 

3t;  si's;  000 

+  l,4S7,OI» 
+  4  316  000 

+  3  oiBom 

-36,S3«,000 
liodata. 

+ll,!3»'ooO 

-   'floijooo 

ia5,a3(>,floo 

29,  wo.  000 

6i,8a6.<»n 

4 18, 3^,000 
37,fl«i.o«0 

3i;3i's;ooo 

'^J;  497;  lift 

4,^;L75[7^3 
93,83J,S5B 

fl^A  "- 

iVIlEAT  (INCLUDINO  WHEAT  FLOfR  COMVERTED  TO  WHEAT). 


Austria-HoDgnry . . 
BelHtoiD 

flomany 

India  (Ilritlsh).... 
Italy 

NStSriiiii'i!;:":! 
rnftedKLngdom.. 
United  States 


Note.— Bushel— Uatlc}-,  481  oats,  33:  c 


152,110,000 
350,738,000 
183,360,000 
15,374,000 
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Table  Si.—Cojmanptum  a/tptafial  etnali  in  teUeud  eomarit*:    Yearig  average    Coa. 
191 4-1  sn. 

BARt.EY  (INCLUniNO  MAI.T  rONVEBTED  TO  BABLEY). 


Coonlrr. 

1014-1018. 

net  irapons 
(+>or«iipori3 
(-},(«lendv 
ycmWH-igiS 

19M-£u.     ' 

W»,7«.fle8 

4,116,  (WO 

8,71.'i.(«0 
1M:87i-.;000 

TSi4-m8. 

Av,™ 
jrarij 

Anstrta-nmimry ' 

Buitdl, 

vK,Tn.im 
4,iii;,ooo 

'IIS 

BuaeU. 

.  BBi 

24odata. 

-  e.ua.MD 
+   aifiinoo 
+      aa,im 

+       748,000 

+  is.wi  ono 

-  «» 

3 

El 

iDdia  {flrllish)' 

\^ 

,fl 

Vnltfd  Kinedom 

l.M 

liiN  (INCU'DISi;  CORN  MEAL  TONVERTED  TO  CORN). 


"'^Sdiu 

SO,  224.01)6 
SI.07f.,O0H 

'££ 

a,m,5i4,w» 

+    i,OH2,ino 

*  'AT 

+  30,721. «W 

-as 

61,306,000 

M:4so;ino 

2,73U,K»,rt)0 

f            78 

1     s 

Vuted  Slater 

1<  ,       .113 

%.« 

ADBtrla-nunwry  1 

Ktn.iion.nnn 

31,B14,0U6 

Nodaia. 

«1, 053,000 
102.K<S,OOi> 

i,4i4,r«3,oao 

+    4,92i-.,inn 

44'' 871  [lion 
fti^WLnno 

i,ais.!s«,ooo 

so 

a          ■» 

'    i 

M  .     _  a 

3..'i0 

t» 

iSSfrfS^™:::::::::::: 

ia.w 

HICE  (MOSTl.T  rLE\NED  AXTl 


Nodaia. 
0B,^,741.lilJ> 

]T,io2:oA7;i»i 

Kndalo. 

Pound.. 

.  !S:s:s: 

•■   4es,ftii.i>iii 

i  i«.i;."i!oi"' 

-      R.-^i.W7,ll-Nl 

ill; 

tindaia. 
«S,n«l,o,-4.i"i 

i^oiVit^i"! 

S             M 

a         00 

1    i 

IT 

'■-■• 

iffi"!""*;;;;:;:;:;:;;: 

I-2.10 

Nplherlaiid'. 

S'? 

No  (urtlier  dala  BvaUalila. 
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Staiisiics  of  Cereals  Consumed. 


m  «/  apea^d  eerMti*  in  teUtted  countna:    YetO'ly  average — Con. 
1 S  14-a«18-C«itliiiied. 

J  FLOUR  rONVERTED  TO  'RTSy 


Cwmtry. 

Averairo  j-»arlj- 

Average  r«Ml)' 

(-1,  calendar 
;ran  iBU-ieig: 

AveraKC^early 

in4-i§i8.  ' 

Mionrfflrlr 

1914-iau. 

AvoraEB 

BxuheU. 

ao'MH'am 

31,179,™ 

is 

11,3.^1,000 
1,750,000 

BuAtU- 
Nn  data. 

-1-     3,007,000 

-<-    t,»i,om 

-    13,730,000 

Hi 

46|sis[uoo 

Burt(l>. 

407 

1 

a 

««3 

an 

uiy 

.16 

SI 

5 

i 

-i     2            00 

-  ao         «« 

3 

DO 

m 

DO 

on 

00 
OU 

171  f 

?! 

36,407 
6  44N 

37S                1 

1        ' 

651                1 

'  Titivyear  averago,  1914-15.       '  JJicludea  A Imce- Lorraine. 
NoTF..— Biuhel:  Darle7,  4^  oat^SS:  comuidrTe,  50:  and  vhc 
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STATISTICS  OP  CROPS  OTHEB  THAN  GRAIN  CROPS. 

POTATOES. 

Table  89.— Potatoes;  Area  and  juoduction  in  undermenlioned  countries,   1909-19IS. 
(000  o-nittcd.) 


Area. 

rrmluctton. 

rountrjr. 

"S' 

.... 

„„ 

1^ 

».. 

„.: 

1918 

KO.T„.«.n.C*. 

a,m 

3,sa5 

".Ti 

« 

3.M,fl27 

2*10,953 

43K,«IS 

BlaluU. 

400,109 

■^"IjcB^T^rflila™!. 

32 

s 

M 
2ft 
24 

31 

35 
227 

2«0 

19,713 

20,720 

fl,3«0 
6^933 

4^709 
4!7»3 

8,1» 

Is 

9,010 

Ii 

!i 

«!lS8 

2,S07 

NewBranswleli 

."SSfci.;:::::::: 

DrillabCohimbia 

Total  Canada 

«S 

m 

657 

ru|    ,M« 

83,297 

S! 

102, !» 

?! 

s 

Si 

?! 

1,495 

?! 

<.."" 

4,l6fi 

*,im 

5,0SI 

4.923 

4:17,, 1*4 

3»,^ 

s».iio 

502,747 

A       7^"  *"'^"^' 

J3S 

J23 

*''ro 

''';s 

40,210 
4K,2M 

JIS 

_i!?L 

'V.7M 

Total 

301 

.«l 

9,105 
1,61! 

W 

» 

143 

3,  Ml 
8,280 

38 
28 

37B 
IKfl 

?! 

^3S 
S.OTB 

?! 

3,«2 
C) 

i 

397 

(J) 
(') 

39S 

ii 

-""'454 
32,440 
SO,  975 

41®  377 

I,6m:95« 

60,813 

•« 

110,  l.U 

W  ;798 

S7  .917 

t  ,603 

,201 

ii 

(•) 

?! 

?! 
».» 

J»2,047 

'007,239 

s 

?! 

64.972 
18.372 

?! 
1: 

'1,2*1.374 

i'.aiit 
rao,2Mi 

r 

?! 

D^^B«««„^-. 

llj 

U«<u 

i.osisis 

ftST^.'::::::::::::::::: 

28(aS4 

ffiffi.".?'r»":::::::: 

?! 

41,355 

"'•AST: 

408 
20 

1 

47» 

JOB 

^6;m3 

iiB.s;4 

98,404 

slois 

321,210 

?Sr-::::::::::::.: 

fS 

Total  United  Ktog- 

~32,".W4" 

l.M 

,.» 

j^ 

2o4,m 

r9ir'/i''7' 

2W.1T2 

Toul 

I  Includiiig  Bessarabia,  but  cxcluUing  Dabrudja. 
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Statistics  of  Potatoes.  669 

POTATOES— Contin  ued. 

Table  80. — Potatoes:  Arra  aiui  proihirlioniitvTtdmnentionrdcotaitriei,  1909~1918 — Con. 
I OOO  omit  led.  I 


'is?" 

Area 

Production. 

19l« 

IBIT    i    IWg 

'iiF' 

■ 

1918 

im. 

" 

Aera. 

(') 
{'J 

U,73S 

3.S,CM 

Btulith. 
30,1«4 

ftuIWI*. 

Kusota,  Adw'ii; 

CBQtral  Asia(4go*\Tii. 

8 

'^oS''  "  -^^ 

67, «» 

"s ' 

s 

(■) 

8 

(V 

,,, 

uSto»ir^tAM«. 

H 

107 

8 
39 

1 

5,061 

5-S 

2,  Ml 

AiistrBllB; 

e 

1 

9 

as 

6 

lii 

524 

306 
2,W» 

2,.9!0 

SJJTtoS^Walw 

i3 

9ou1li  AunrBlls 

-  .Weslcm  Aiismaia 

E:i 

iw 

^M 

2S 

k' 

6;017 

■iS 

13,328 

S.7» 

ISI 

ITS 

K.l« 

I7,22S 

18,318 

37,685 

5,471,215 

Tablb  RO.— Potolw*;   Total  produc 


No  oincUl  statist  ka. 
■mentioned  in  Table.  89,  ISiOO-lSiS. 


Y<^. 

ProductioD. 

y™. 

™a„,„. 

Year. 

rroductlo... 

Y^. 

Producllan. 

leao..... 

leoi 

ISM 

»,fi74,0O»,O00 
*,«»,793,000 

W07.... 

1      Buihtli. 
.|1,»B,  049,000 

:  .5;m;ow;uoo 

1908 

5,242,278,000 
4,H*2,10S,000 

WI2 

5,OW;2O!;00O 
5,301,898.000 

B  SI. — Potatoes:   Aieragr  yitld,  per  acre,  n/ undermentioned er. 


Yew. 

ataws. 

Russia 

man).' 

.„„„ 

proper" 

France.i 

nnIM 

^'T.^jOO, 

BtukfU. 

113:4 
110!  5 

r, 

ino.  s 

87.9 

B^>li/I,. 

2cao 

205.7 

BiHifh. 

Builiell. 
12^2 

£u>A'It. 

BluSiU. 

101 U 
111.5 

121.5 

102.8 
87-1 

205.3 
209.2 
208.9 

233:8 

158.4 

m. 

128.7 
1K.4 
129:0 

^99.5 
81.0 

104.1 

M» 

1  Excluiling  /-lmce-I.orru'ai 
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Tablk  ^2.— Potato 


esllmal^  whemvo'  iMw  o 


POTATOES. 
.■  Acititgr,  pr&^uetwn,  valiif,  apoKs,  etc..  in  (he  UfS'-cd S'.^Uc. 

d(  tho  Df  pBrtmciit  of  Agri- 
cd  lor  ajipljlng  pi.'rcontitg« 


Adeage. 

Aver- 

5, 

rrodiMifon. 

ffi, 

■s 

^SftJ^ 

Dom>«)>i' 

•XSf 

YeM. 

Folio 

A 

s? 

Low. 

Higll.LoH'. 

^««< 

rr. 

O. 

ru. 

r»- 

Or, 

BKrtffc. 

B«l»tli. 

»S« 

»»;m 

ir- 

O3;oifl;ooo 

„.      j           1 

i^SS 

S2.0 

,S«ffi 

s; 

37^805 

ia».. 

i.iK.oro 

lii,SS7.000 
114,77G,0e0 

vco.. 

i'af'SS 

S-5*!!S 

I87S,. 

1,510,000 

!«.» 

10o,Mi;000 

?-S« 

1 

TM,S7» 

lit: 

^■ll'^S 

i;s37;ouo 

*&.» 

silewlooo 
ea.vs.coo 

ist».. 

i,sts,eoa 

.1.0 

^■^. 

3.170.tn 

9;7«;>a> 

S^S 

170,B7»,000 

aa8.iM,a» 
SSlwalooo 

175,020,000 

IK«.. 

7I^5M;oOO 
7S,  153,000 

11«5.. 

1,«7.4IS 

90 

1^>«.. 

a;««;ooo 

77.4 

tiv.iin.ow 

3.V* 

7S,«  1,000 

44 

IWO 

s.. 

-IS 

iii,m,ooo 

s? 

m 

BK 

iin 

S4I,1» 

5,401.«» 

U1.4 

ro;:a;,oo9 

53.6 

10 

IS 

^s»;(«i 

M.(l 

tr^mluoo 

4t1 

in 

■1^ 

^ 

«1 

711,4a3 

»Ti,«l 

a,i(W,(iuii  iio-4 

33^,930,000 

4i.a 

.60, 673, 000 

4S 

1,<100,3M 

l,WS,l« 

la5" 

s.:T»,nm 

JKI.I 

37ri,.aT,(«10 

3rt.«82,mo 

64.1 

tio,8'U,ooo 

ai 

M 

IC. 

m.i.i 

,-, 

m.*K,«» 

30 

4H 

M 

71 

»,3S»,f87 

ZIK,«««t 

3,711,000 

lias 

40»,l«l,00i) 

,W,WO,OI» 

no 

.OP,™ 

250 

S,6»4.1OT 

4,013,000 

w.a 

-, 

"  ""1 

"Burlwllk 

0  1910.                 '  Ksores  adjiKlpd  to 

lOOfHM* 

1^ 

Statistice  ^  Potatoes. 

Table  SZ.—PotatfieK:  Revised  acreage,  prvduclvrri,  and/ar, 


.  value.  lSS9-t909. 


(iraduMioB  flgHUt. 


ytm        Vroauctlon: 


srmpnoe 


l50,eM,f» 


Table  04. — Fota.'nm:  Acreage,  prrxfuchon,  ami  total  Jam  vahif.  bijSlatte,  i 


atate. 

AEteaCD' 

rrofluc- 

Fnrm 

SMtA. 

Aenate- 

s 

33 

1 

i 

S4 
ISS 

SOD 

3U0 

ii 

i,«in 

8,250 

;s 

2,2-6 
5^3-2 

i;ui 

6,  "SI 

is 

i5,iao 

ass 

kenlueky 
Mlwi    ippi 
(  Irishoma 

I  tab 

lUho 
\4a*ingti)n 

IIS 
12 

6,  wo 

i 

ih>Ita«. 

,!-5S 

ffia-a";.:::- 

,»• 

S;S;;::::::: 

TennavlvttQto 

5;S 

West  Vlijinia 

South  cotSitoa::::; 

lii^Tes 

Surr;;:;:;::;:; 

4.on 

r"..m  1     5T7,5?i 
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POTATOES— Continued . 


Tabl3  D1. — Potatoes:  Condiliim 


i!  kJ  montht  nimerf,  J«9A'- 


Year. 

July.  1   AuB. 

8ep(. 

Oel.    II            Ycu. 

July. 

Aug. 

Sept. 

Oct. 

^. 

P.c: 

Is 

li 

89.  S 

87.2 

r.ri. 

li 

'.ii 

7*:  4 
11 

(A7 

78. 0 

li 

i 

Tail 

r.c: 
«:'.2 

09.  B 
75.  S 

«7.4 

p.d. 

Tadlb  06. — Polaloes:  Yield  per  acre,  price  per  bimkcl  Dire.  1,  arid  value  perci 
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StatlsHce  of  Folaloes. 

POTATOES— Continued. 

Table  97. — Potaioes:  Stocks  on  Janttary  1. 


& 


'        (000       _ 

'    omltud). 


Qrowers.    Daalcrs. 


Total  (II  Utr  VltH  sum): 

ma-M 

IM8-19 


IBIK-IU. . . 

iei7-iB. . . 
mft-i7... 

■ivv  York: 
IBJB-SO. . . 


I91ft-17.  . 

Ohio: 

me-io.. 


igis-i». . 
1916-n;;! 

tUinob: 

t9ie-3n. . 

!91K-19.  . 
!«7-tB.  . 


NvLh  Dakou: 

191S-19;!!!!!; 


1918-19. . 

wis-n! '. 

Kentucky: 
19I9-2Ch. . 
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POTATCffiS— Continued . 


Table  97.— Poftrfoe»:  Sftjctt  on 

Janwiry  t—CoatiancA. 

Total 
omitted  1 

Stocks  jBii.l. 

Price  per  tmshet. 

3t»t»«ndiw. 

l-PTcent 

BnBhels 
(flOO 

^'teSby-" 

151 

08 

M„, 

Orowera. 

DMkrs. 

MoDlana:     . 

2RM 

i 
i 

3S.0 

«.o 

16,  u 

is 

IS 

2,114 
3,988 

3;t^ 

890 
S9.0 

sa!o 

78.0 
GOio 

SJ.O 

io!o 

SB.0 

Colorado: 

Hohot 

^wS'™' 

Tad 

.B  sft.  —PntBtttfjT  Fyo'ni  pt  rw,  w 

ii  -prr  hoOttl  on  firtt  of  each 

moBfS 

,  }atO-f919, 

Dot*.                   1819 

1918      1917 

1: 
,1! 

96.4 
1J6.7 

47:8 

Ii 

Is 

.„. 

im 

,.„        ,.„ 

1910 

.Vtm^ 

If 

143: « 
127.2 

ii 
ii 

1 

8i: 

1 

48. 7 

Is 
Ii 

(»2 
BBifi 

51.1 

1 
1 
1 

54:0 

37  4 
40-1 

72.9 

^1 

ii 

i»i 

1*2,  N 
ISZ^B 

frr 

.vvfTsef 

"wT 

H.2 

148,4 

121,8  i  1M.9 

114.1 

a.. 

«., 

«.. 

72.5 

80.6 

iD,i;<1«rable  »di- 


State. 

pcrSOTB, 

«..* 

Wisednsln 

MInncsolB 

fS 

Waslilngton... 

Ssa;:;::: 


iialia^ 


«3        z.mo 


^~^— 

).^,~, 

p^;-^- 

lft,l~Vl 

108 

42 

*■] 

I.iiyi 

(^ 

2d 

20 

w 

25 

7.725 

2S 

5.S 

r 

^.S 

73 

"> 

i:a.XKi 

h7 

S8 

5.B 
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POTATOES— Continued. 
Table  101. — Potatoes:  Inlernjilional  trade,  calendar  years. 


-1-1,  1917,  and  1918. 
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SWEET  POTATOES. 

I,  and  value,  in  Ou  United  Slata, 
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i  103. — Sweet  potatoes:  Acreage,  production,  and  total/an 
[ODD  omitted.) 
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Table  107.  —^mefl  Potatoet:   WholaaU  price  per  barrel,  I31S~1919. 
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Table  108. — Hay:  Acreage,  prodiic 
Note.— FiEurcs  In  Hi 
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Statistics  of  Hay, 

HAY— Continued. 
—nay;  Revited  acreage,  prodwtwn,  and  fan 

[Sea  head  note  to  Table  9Z.] 
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17.0031.40  28  00  12.25 
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4aOH»!0l)7j! 
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00i31.li3J8.0O,48.00 
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Blale. 

Acreege. 

'sr 

Fbhh 

state. 

Acreage. 

Procluc- 

D60.1. 

20 
8 

1 

13 

7» 

1,W0 

1 

40 

H 

10 

103 

6a 

2,JS3 

396 

'oio 

iS 

IM 

eoo 

3W 

North  Dakota. 

Boulh  Dakota 

Aero. 

I'ws 

19 
40 
2M 

1 

17 

i 

i.ms 

12 

1 

158 
SOI 

s 

109 

1 

MS 

oai.,.. 

»5 

liSS^"-^ 

s-ss 

!:«! 

NewMsiico 

IsStaii^^::::::: 

» 

Ualtwi  Slates.. 

1S,6S8 

17,340 

m,m 

Table  118.— ffiW,  »ai(, 


Vew. 

Ac™.. 

Yield 
per 

rro'iaclion. 

Farm 
priMpet 

Farm  value. 

i 

!    8S888S8SSS8 

Tota. 
1.07 

III 

t| 

lill 

3 

i 

DoUtr,. 

I.o;(.„. 

loiflJ 

2S9,iao,«)o 
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Btatsand  yral. 

^- 

» 

Production 

Sv 

^vt™ 

1"ffi 

ii»,noo 
ra.ow 

140,000 

ass 

20,000 

4:E 

Buikt>. 
I.S 

'"sir 

-n^ooo 

210,000 
2l.s'n00 

si 

ii;ooo 

3«,000 

w,m 
'"  1,09^  wo 

LT30 
2i...? 

Ii 

21.  so 
29.70 

11 

no"^ 

«»«,000 

i.« 

2«.45 

29,057.000 

SM.CW) 

ii 

i:7M;00O 

'^n 

Table  \.20.—Cloxer  xrit:  Farm  price  ))(t  bug/ul.  15th  of  each  vionth,  1910-1910. 


».. 

1010 

.... 

,.„ 

.... 

... 

,.,, 

,.„ 

.... 

- 

1010 

we. 

tlO)^ 

tS?T 

tt.2«lro.o3 

t^yit.-::.: 

I>«c.  IS 

^ou 

UM 

Tablk  i2!.— TYmo/ftj  »fi"J;  Form  prire  prr  busM,  ISlh  of  tack  nionlh,  1910-1919. 


Dale. 
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1»18 

1917 

lOlS 

19U 

1014 

19IS 

lau 

,», 

1910 

Jan. IS 

14. » 
4.SS 

t3.ST 

1 
4: 08 

*1.41 

2.70 
a.7S 

rss 

S.04 

aw 

n-oi 

li 

ii2 

2.31 

2.W 

II 

2.S2 

12.07 

2.38 
2.38 

ll 

117. 

1 

.77 

a.  02 
:io 

(8.99 
7.M 

o!68 
G.9« 

'^00 
I.9S 

li 

e.es 

li 
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5S ! 
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5I   ]      is^l^ 


^1  I 


~S8|S    3SS3S3 
8S  'S    iS"£SSS?g" 

"  88g  rsssgis 

'  8S";8'  8gg88F 


.■IllPi 
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COTTON. 
—  Cottfm:  Area  and  production   in   undertnentioned  countrUa,  1909-1918. 


IB 

lc5  of  478  pounds  ne 

1 

Area. 

Production. 

Cmmlry. 

A^mgo 

„. 

,.„ 

,„. 

1913.' 

„,. 

,.„ 

1»1S 

?Ss^'"":: 

!1>,S(?.607 
(') 

r 

?! 

r 

1,829 
l,09e 

(*) 

131' IW 

252,837 

1,123,433 

(■) 

I 

(<•> 
(■) 
(') 

35,843 
<■/ 
(■) 
(■) 

18 
(<) 
(') 

Acrti. 

r 

9,118 

13^,474 

(') 
21,745,000 

m 

i? 

(') 
B,ess 

(■) 
233,254 

1 

0,127 

T 

(J) 

'*'   4fi 

1" 
1? 

:5, 188, eoo 

8 

(*) 

S,80« 
(■) 

i 

20,497,000 

(') 

ii! 

13,033,137 

11, 450, TO 

{■) 

_  730 

Baf'«. 
11,302,001 

11 
(')    ' 

!- 

(') 
(*) 

449,  OW 
80.110 

(•) 

1 

3M,70» 

Barbados 

firennrtB 

Junsifo' 

-IS  ;s« 

ECBOFE. 

.,»,.«« 

British  India. 

3,071,987 

4,704l       J,  360 

J.^soEmplr.: 

8 

Ruula: 

JI;S 

m.m 

1,7*1,000 

12 
n 

(') 

(') 

lil 

f 

1; 

i,3«e,ooa 

i? 

<•) 

O 

i:i 

5,386        |<) 

IS       'Si 

8,570'         0,038 

"■•J5    -S 

1,451,821    1,002,000 

820         (■) 
230        (•) 
M        (*) 

11,807        (■) 
^^360        (*S 

642        (<) 

13,342        13,65. 

(■) 

8,S27 
5,439 

lo; 

3.26- 

CI 

(•) 
(•) 

(•) 

19,247 
CI 

i? 

(•} 

r.rill3h  Africa: 

Nj^-BiBll'll' 

EutAlrlcn 

'•!S 

IS:::;;;;;; 

.rJ™ 

^i^ir^n^jii:::;:;: 

East  Attica™; 

Rudm  (ViliKEgyp- 

""^t.^^'...- 

Solomonlsteids... 
^r-'-f^lod..,....,. 

2 
4S3 

u 

i;! 

ml  statistics, 

•  n^xports. 

•  Oldboundtiries. 

t  Includes  Rhodesia 


;?pt  whira  statistics  were  not  availBblc. 

.    Uuantily  ofllnlors  produced  1,330,714  bales  I 

1....  c... ■— eipofts  (0  (orcign  countries. 


L  191«,  1,130,007  bales  In  19 
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COTTON— ContiDUed. 

•■»  for  which 


Year. 

Proaoetlon. 

r^. 

Bxlf'.^ 
.     2],  005,  ITS 
.1    IS.Ml.Wi 

'.\    1S,'3»>13 

Year, 

isii:;:::;: 

rrorturtlon. 
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ProdD<!tlon. 
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B«!a.' 
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2!\,m.m 
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Wis;:::::; 
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2i|si7|oau 
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II,  its,  ODD 
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,o2u,(ino 
wi.ocm 

473,CW> 


New  York  eloslng  price,', 
per  pound,  on  middling  !  Domwtlc 
I      uiilana.  I  eivons. 


23S,5(»,0UO 
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3,310,000 
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% 

r! 

A 
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23 
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141 

17 
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Si 

Id 

5^ 

:f  ill 

13 

2,B»,S11 

'3J 

'ill? 

WtSJ 

3,«4,»I3 

t! 

i 

IS  1  il 

3;Tra;sio 

'^\.^ 
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i ,  ,r* 

S? 

k  a 

7.03»,8W 

s- 

(T 

7;S75'.43,1 

? 

? 

a- 

s- 

9.00 

11, M 

la.wi 

11  as 

12.00 

6,413,  us 

14.  t» 

U.M 

IS,  as 

Ifl.lS 

8,067.682 

Jalea  o[  WO  pounds,  gros3  H-elght. 


ogle 
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COTTON— Continued . 
Table  IM.— Cottow.-  Atnage  harraUd,  hy  Stata,  1910-1919. 
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,.„ 
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3,(00 

3X 
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_;« 

7S3 

,.„ 

1914 

„■> 
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1,- 

■» 

11 
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un 
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f:| 

a;  502 
3,009 
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42 
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'■1 

sa 
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J 

13 
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sImo 
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Tmn 
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20 
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35 

rnHedHttttH.. 

33.403 
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34,283 
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31,413 

34,SSS 

33,841 

*•■"• 
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IS  nnaliy  repofi»ti  by  V ,  S,  Bureau  odh 
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8 
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we 
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4 

1 
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•1 

37 
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l,SW 

S33 

i;!34 
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32 

88S 

1,238 

-« 

62 

South  Candlna 

1    75 
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* 

' 

3 

10 

M 

7 

14 

UnilodSUlos, 

11, «» 

t5,IJ9J 

13,703 

14,130 

10,135 

11, ,« 

11, -.a, 

11,302 

12,041 

11,030 

u  62,000  bales  eatlmated  grown  In  Lowst  CaJUDnila,  not  inirhidedlo  L'nlLed  States  tulab. 
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COTTON— Continued . 

Table  12^.-— Cotton:  Condititm  (>f  crop.  United  Stalta,  vwritkly,  1898-1919. 

(Prior  to  1901  flgoru  alcondltloa  lebteto  Rist  mimlb  fc^wtng  dates  lndlisl«d.] 
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11 
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11 
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ii 

Table  129, — Cotton:    YUld  -per  acre,  priet  per poitnd Dec.  l,and  valiie  per  aere,  bySlata, 
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COTTON— Continusd. 


Table  132.  - 

Colton:  Intern 

.tioiUil  Uiidc  colindof 

ni 

xprnsedlDbaliB 
"Table  101. 1 

Bl  HO  pound*  BTosa  Wlli^ht,  or  478  pounds  not 
aud  lihiers.  but  uot  lo  mill  •xasle,  colton 
Poiirn  Ins  b»fn  (mpsralply  stated  m  the  o 
staieoiBBt  Bt  tho  raUo  o(  S  pounds  uoglno 

EXPORTS. 

■s  ISOa-lQlS,  1917,  191S. 

be  flgum  for  Dotton  nlrt  to  rrinnrd 
lilUE,  smno  (EEyl.t  aud  Swidanl. 
j1  rsrt^s  it  has  botn  rrdiif«il  to 
t  1  pound  gloDAd.     8flQ  "GeDersl 


Country. 

lUW^a.  (pteitm.) 

(prelim.). 

Couotiy. 

m>n.— 

Nsthsrlnrals 

'a..»„:  ,.,7 

;l«e-H*ia.  (preBm.) 
Batt».    i    B;I«. 

,^.,. 

Fttmi— 

,,l 

"i 

BsUk. 
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Bilci. 

27 
St 

|1| 

1,040 
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.■       0,OWI  .        B,l«> 

Unitidsiatps... 

4,^ 

^ 

AiBlrla-Hun);u7... 

«.!. 

1 

w^ 

1 

|g^::::;::;::: 
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I  njind  Kincdom.. 

l-nit«d8t8lfi5 

Other  oouatrlsa... 
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•1 

t.2S0 

^ 

•■a 

apiui 

;,"i! 

.s 

l,g§« 

I  Year  beginnlDg  Mar.  21. 

COTTONSEED. 
—Coltorueed:  rroih-nio,,.  hg  Slatet,  1910-1919. 
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■1 
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1« 

m 

30 
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13 
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l.'.l 

1 

12 
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ifl' 

2:3 

i 

2M) 
403 
2RI 

^''432 

107 
27 
426 

1 

10 

NiMlliCBroilna. 

701 

31S 

K,-Ss:;::::::::: 

M 

United  States. 

-» 

fl,W(T 

a,iw 

«,30i 

7,IW 

4,W« 

6.113 

8,040 

4,300 

4.02B 
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COTTONSEED— Continued. 

TAB'S   '■M— Coitetweerf:   Valve,  6y  5to6ra,  1910^1919. 

ITImjobmhJs  of  dollars.] 


State 

1910 

IBU 

1912 

1013 

1911 

191S 

1913 

1917 

1918 

19,9 

Vlrdnto 

990 

1 

^800 
^130 

s 

soo 

is.sjo 

i 

7,280 

■f;S 

ie,3«) 

li 

7;<M> 
"■S 

7,oeo 

0,130 

^:S 

IS,  000 

13,  om 

3,SI0 

3S,1W 

•■iS 

7,a» 

4 

'■S 

^1 

«;9») 

11,S)<0 

m 

13,330 

f;S 

18,970 

JUO 
IS,e30 

1)600 
U,M0 

26,eoo 

18, DUO 
89,280 
28,430 

7,090 

m,i:ti 

s 

28,310 

!;S8 

15,920 

-71 

North  Carotlno 

li 

AlBhHnft 

SfS 

.•■s 

1:3 

AUothw 

United  Statn. 

133,810 

119,800 

117,330 

ui.seo 

138,950 

"■" 

259,070 

303.  S50 

149.190 

336,  751 

Table  135. 

Farin  price  per  t 

mtm; 

7(A  of  each  tiumUi,  1910-1919. 

Date. 

'    WIS    '    1918    :    1917 

19,8     !    19U 

1.1, 

.913    1     1912         19.1 

im 

Jan.  15 

1  *M  B3  ■  W7  SI 

»sa.S3 

»30.8IS 

J19  14 

121  98  1  HO  S7    »2e  3S 

^■,'1 

&;;;;:;;::; 

M.3S 

3«.S1 

2a.4« 

COTTONSEED  OHj. 

Table  iM.—CoUoiiteed  oil:  Intematujnal  ti-adf,  calendar  year*  l'M9~]»IJ,  1917,  191S. 

[Sbb  "Genwnl  note,"  Table  101.| 

EXPORTS. 

[Oao  omitted.] 


Country. 

AvSfsM 

(preUni.) 


Oathmt.    '           Fmm— 
TfnIUd  Kingdom.. 

'l27  ,|  Other  countries. . . 

'■            Total 

l.«T^l 

.s, 

1918 
(prelim.). 

BelBium.T! 

16,027 

»•«-";> 

is.m 

IMPORTS. 

Into— 
Algerii 

K4 

'■d 

!:!S 

f..5r 

'       3,607 

!:S 

'       S,tU»9 
■       «,19g 

i 

119 

:::::::::::  sSSiav.v;.:: 

3,«(! 

t 

!!•.  gSSSa--: 

a,  Ml 

»,m 

ifc":;;;;;;; 

1  Year  beglnnliig  Apr.  1, 
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TOBACCO. 
Table  137.- — Tobaeco:  Area  and  prodiietion  in  undermentioned  eountries,  I909-191S. 

IDOO  omittad.) 


UnEtfl  BtatM 

PonoRieo 

Quebir 

Ontario 

Tolal 

Co«l»Kl«i 

Dombilcan  itepuiili^  ■ 
Gaat«mata. 

litHtM.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

ArgcotlnB. 

CWi..'.'.'.V.V".'.'.'.'.'.'. 

AmCria* 

HmuAry  * ,.- 

Croa^9laT«ila<.... 
Bcoda-Hanego^'iDia  • 

Belctiim 

Bu^at 

Daunart 

GMiiian;< 

IMv.  ":"".'.""'." 
Netharlnnds 

RuBSlitnrDper* 

Poland* 

Norttieru  C'auoasia  •. . 

B«fbi»* 

Swltterteiid!"''.!!!!! 

British  India '... 

BrItUh  North  Bonma 

Dutch  Ease  llidias:  " 
Java  and  Maduni . 
Sumalrti.  East  Co 

Japanese  Kmplrs: 

Kxm.'.'.V.'.'.'.'.'.'.'. 

Formosa 

rhilippine  Islands. . . 
Russia,  Asiatic  • 

Nvasalanij 

Rhod(«la 

Union  of  South  Alrica 

Auattallfl 


si A 

s 


■t 


m 

"'■S 

w 

21,120     19^841 

^•31 

'is 

1,M7 

838 

r 

«0,000 

d 

?! 

117,  m 

m 

(•) 

i 

30,959 

27 

23,974 

C) 

?! 

""bo" 

13, 7» 

?! 

'  V 

m^ 

',V"l 

?!  - 


?! 

01,71 

"!■■,' 

3«  15S 


?! 

83,  tM 


ficepl  whHo  si  all 
-  beginning  Jul;  I. 


ch  were  not  avsllabla. 


BeasaiBbla  but  excluding  Dohmdja, 


i.„Gooi^le 


Statistics  of  Tobacco. 
TOBACCO— Continued. 

trici/or  which 


Ytar. 

IToducUon. 

Year. 

IToducUoo. 

Year, 

Production. 

Y«. 

FrodnoUon. 

1«00. 

1901 

ffi:::::: 

P-mnit. 

ioob:::::: 

Panaii. 
2,iM,a4i,an 

3,270,208,000 
2,3»1, 061,000 

5"-- 

a,  s«,  2m,  000 

S::::: 

1,274,319,000 

i'mJ'w'mo 

»,' 153)398;  000 

n  the  United  Stata, 


ncreise  or  rteeroKB 


cenuge  ssUmalu  Thanever  utw  cc 


v». 

Acre- 

Aver- 

i 

Prodiir- 

tlDD  (000 

omittod). 

Wa 

f™ 

1 

lured. 

crop. 

■July 

r-!r- 

s 

Aera. 

£6i. 

Anndi. 

11 

Slt,U6 

«is,«9a 
si3;»7i 

fl(io:«i 

i 

i.oes.m 

'■ffi;S 

963,  SS£ 
l,CO<;fl79 
,0«2,237 

,419,071 
,388,  «S 

C(». 

D^. 

PoWBi*. 

P™«*r. 

P.«. 

p.fi-\P.a. 

p.  a. 

SS9 

ess 

i 

7M 

,s 

j;«« 

1,3M 

i)i:2S 

1  210 

i;224 

1,370 

i|ms 

778.0 

8i»:o 
11 

81f.3 
807.7 

8*6:7 
77S.4 

m.8 

Ir 

8.E 

10:2 
10.3 

93,101 
G3,SS1 

£9,283 

i;i 

U,H9 

RS233 

Sis 

km::: 

IMS... 

\m'.':. 

3SS,1M,0M 
31t,97I,S}l 
334:302;091 
313,237,102 

340, 742,  §04 

SS;g 

|:S;| 

33; 2881378 
41, 12s,  W) 
«,80!t,807 
S9  0US  131 
«,1»,196 

88.  S 
80,5 
8S.S 

8S!7 
SB)* 

II 

83.0 

ll 

77.  S 
80!2 

76.1 

84)1 

gi 

If 

1910'.. 

9.3 

Is 

9.1 

106,599 
102,142 

«,210 
101,063 
123,481 
101,411 

06,28 

S!S 

402  M 
S42,M 

U7, 196, 074 
3M,  327, 072 
37»,  815  320 
41N,79H,e06 

443,2M,1,M 

sjwi'niiiflse 

a29,S19,U3 

49,SE3,3» 
48,203,288 

S;!ii;S 

48,OTJ,3-1S 
4a,i:iii,:l47 

83)911)103 

8S.8 

Is 

M.5 

Is 

88.  S 
79.7 

11 

1 

Table  140. — Tobacco:  Arreage,  production,  and  total/ami  value,  by  States,  1919. 


».„. 

™,«.„ 

'"vz:f 

8tat». 

Acreag*. 

1™ 

700 
48,000 
3)500 

£50,000 

800 

FroducUon. 

77,'«o,obo 

•!:!S8:!1S 

456,500,000 

^)wo)^ 

174,000 
4.V1.IW) 

Farm 
Dec.'l. 

.4CTM. 

10,000 
K.ono 

20)000 

330,000 
15,000 

4)200 

PeunJ.. 
15,400,000 

311,000,000 

3,483,000 

84,130,000 

131 )  100,' 000 
10,500,000 

110,240,000 

10)430)000 
j)i»o)ooo 

7.!30'fli)0 

5,350,000 
166,288,000 

D^a... 

PcnnsylVBDla. . . 

Virginia.. v.'.'.'" 
Wtit  Virginia... 

N.Carolina 

iibsouri...:;".: 

Kentucky 

ffi=:::;:: 

Arkaoias 

r.-s 

"■»2'a5 
1:4,-00,000 

22.0K!<,006 
5C7:000 
113,000 
160,000 

KloriUa 

1,901,200 

i;.>.'J,45B,000 

54^,547,000 

Yearbmk  oj  tJW  IfefWtment  ojF  AgncuUure,  1919. 


ll 

i 

SSSSg 

58831 

£3sa8  saasa 

88SS2SIP 

mm  i 

1 

Ilii 

sassss  s 

i 

i 
I 

% 

iiSSs 

i;SS?i^   ^Ss^S 

sJHISJS 

2 

i^^is 

tiii^ss^  ssa^a 

ssi^iSciUj 

S 

^^siss 

s^^fis  •■i'^ss.i. 

Ejs^i^^ei  ^ 

s 

^^5SI 

=  aa=S    S2-3S2 

aliS5*S  S 

i 

^i^°s  ^S"S^ 

55351 

SR^SZ 

dS^Si  ^^^^^ 

S'sH 

! 

i 
1 

1 

I!!!-- 

ggSIS  IlilS 

|5l85Jl|  1 

a 

E5P 

ggggi  IliB  §g|g|gj§ 

1 

isy^a 

^§1^1  §gil|  llgggsj- 

i 

!-!!-!-- 

mil  |I§S£ 

illlSljl 

1 

ISSi? 

ggSIf  ilSSI 

HSSS 

r 

i 

IM5S 

l§ig|  p§l^ 

SIS8S 

'  i 

i 

ssfsa 

iSSII 

•1? 

i 

llgi  Msss  iim 

|Si8il]3 

3 

ISIS? 

sgsii  isisa 

§S8lfl  g 

i 

ggii 

SI5IS  IIHI 

IHISi  ^ 

m 

115' 

B^SbI  SSbR" 

85Ss38  1 

1 

i 

i 

i!  1 

1 

1 

■ 

Gooi^lc 


StatMHtecf  Toiaeco. 
TOBACCO—CoBtinued. 


valtu,  65  types  and<ti»Ufia»,  1918 


(tb"^ds 

YMrfpef 

TTadtNUoo 

pounds). 

™„ 

firm 

Tj-peaoddkUlet. 

(poonds). 

?„?£,°/. 

I»19 

WIS 

1S» 

■» 

1919 

«,s 

,«. 

1«8 

.9,9 

im 

1.  ClOAB  TvrE3. 

M.| 

3.1 

'« 

1,3a 

t'.Vf. 

3;  751 

32.1 

1 

ail 
50!  ( 

13,  Si 

33,500 

,?s 

Oamgkandnorida 

2,886 

Total  dgar  t  jpos. . . 

173.9 

1 

!; 

191.7 

S00.0 

05.0 
60.0 

seeio 

38.0 

l,Wi 

1,27H 

2  IS.  CM 

■u.4.m 

2u!( 
1B.1 

66.1 

S2.« 
11!  ■ 
30.3 

il 

301.C 

Kl.Vl 

65,«23 

n.  ClIIWINO.    SHOEINa, 

S: ... .™. 

7W 

Sll 
600 

73a 

1,W0 
»3( 

! 

2aa.930 

11U,34( 

277;  HOC 

34,121 

174 

312,000 

as 

46, 000 

ii.'w 

33,m 

1741*. 
6,132 

26,onii 

CIuKsvilte  Wu^idii^' 

VlWi'iiusim-ciiid 

ll'*U 

U^aad   and   easlpm 

lOTifituja  l*OTiijoe 

'   63 

To'alobeirliii, 

1,-m.i 

^1J? 

£ 

l,W7,8(ll 

'•"!;S 

.... 

30.fi 
Si2 

"SSS 

".S 

Total 

1,W.2 

i6«.l 

7I».« 

«07.6 

i,J8a,4» 

l,«i8,071 

3».« 

37.  i 

443,  *17 

4IC,M1 

'Bastd  uiHiiifatm  priee  I>ec.  1 
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Statistics  of  Tobacco  and  Apples. 

TOBACCO— CoQtinued . 
Table  ]A4.--Tobara)  (i 

IToUicco  comprisBa  Iqal,  stems,  Etripplugs,  and  tombac,  bat  not 
EXPORTS. 
[OOO  omltUd-l 


,    SCO  "Gcucrol  Ui 


Country. 

Avenet 

1M7 

1918 

(prt- 

Country. 

ia»-19i3. 

1317 

e,-. 

1913 

From- 

IS 

m 

IS,  111 

Pmndi. 

PMOit. 

JVDm- 

Poumfi. 
1,84& 

11 

M,Wfi 

PmndJ  PoaiM. 

4,700 

u.mn 

SSr'-'Trr.:::: 

y;3 

t6,aa& 

»^\^r^-"" 

lfi,134 

»,70S 

AS 

10,394 

1;!!; 

33,510 

Unitrd  states 

Other  countries. 

Z£1,M3 

«a,8aT 

SrSSSJ^-:!!: 

023,  S3S 

Jnfo- 

iTisai 

19,005 

188,437 

IiM- 

S:.T8 

BOSO 

IS 

65,019 

27,3:8 
6,707 

12,4S4 

5,<B1 

«',077 

14:^74 

6,77S 
28,870 

^',621 
1S,CB7 

.Mi 

',m 

49,807 

Unlted  Klmrdnn 

United  StMea 

seisM 

70,913 

110, 130 

814,090 

1  Ycnr  bFi^nniDE  Apr.  l.  •  Year  beginning  Uor.  21. 

APPLES. 
Table  l^.~Applu:  Production  and  prices,  Dec.  1,  by  Slates,  lOlS  and  ISl'J. 


Apples. 

PMco  Deo.  1. 

Stats. 

Total  crop  (W) 
omillodj. 

Commercial  crop 
(000  omitted). 

1919 

19,8 

1919 

.918 

1919 

1918 

,.1. 

1918 

Bn 

Sti 

Bbl> 

BbU 

Dttli. 

Dolti 

Bluao  Island 

294 

'isa 

24 

20 

.95 

.Si 

5.W 

230 

2.00 

1  10 

South  Carolina 

'mo 

92 

164 

2.05 

TisS 

.« 
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APPLES— CoatiQucd . 
Table  145. — Applet:  Fndueliort  atd  prieet,  Dte.  I,  6$  Stofei,  I9IS  and  1919 — Contd. 


AppjM. 

Totnl  (■ 

924 
1,  S12 

3.JM 

.,» 

23,190 

3)"" 

Commerciol  crop 
(UW  omitted). 

rrioo  Dec.  1. 

BtM«. 

i^ir 

ushel. 

Per  bBrrcl. 

1919      1      191B 

IBIS 

ISIB 

1313 

';« 

2,0«T 

;^ 

1,200 

film 

1,200 

i;sii 

Jflfl 

101 
73S 

lOS 
U 

1,127 

2.  is 
2,M 
2.67 

2^20 

2.20 

li 
11 

i-ii 
i.'-.b 

LIS 
2.23 

LSS 

2.011 
2.35 
1.31) 

2:01 

k40 

1.70 
1.10 

li 

s.oft 

0.22 
8.W 

Z.oJ(.. 

Seuth  DBkDta. 

T 

4.20 

'"••" 

iiie,B26 

2«,17^ 

ai,7« 

l.«7 

1,33 

K  m.—AppUv:   Total  prodwiioii  {bushdi)  in  the  I'liiUd  SUUet.  1839-1019. 


v..r. 

Product 

on.;      V«>r. 

P^iu.00., 

Yew. 

ProdactloD. 

v™. 

Production. 

l!W' 

M 

«o    iwr 

.    lea.nx.ooD 

KKB 

,«« 

US  110  010 

isse 

"I!"" 

W12 

2as,2!e 

Table  U7 .—Apples.- 

Farm  prife,  ee 

nts  per  Imahd 

nnlsf 

/each 

HIS 

DSL 

^,  1910-1919. 

Date. 

,.,. 

IBIS 

IBIT 

191 

1915 

mu 

mo 

147.7 
162- n 

11 
11 

133: 0 
18?:  8 

7f 

1 

r. 

9         K.« 
&V4 

.MT.l 
133: 0 

|i 

73,  ♦ 

gi:o 

RB 

1 

s 

** 

IT.J 

lars 

!    If 

0         S3,9 

jg;::::::::::::;:; 

SS::;;::;;;-;;;; 

S^^-:::::::::;- 

Hf! 

Statiftics  of  Apflea. 
APPLES— Coniinued. 


IBy  wmmofdoi  crop  \3  mttint  that  portion  of  (ho  lolal  crop  whlth  Is  sold  for  ooi 
One  harrel  is  equlTslaDL  to  three  boiea.] 

(rtsh  fruit. 

8tat». 

m. 

..17 

..,. 

Bsrrci*. 

is 

UK 

ll».OW 

■■SIS 

I5B,0«0 

236,  on 

3«,000 
'128> 

«t,ooo 

i7i;«» 

■  a^ono 

21S,D0O 

Is 
gs 

IS  000 
m,ooo 

im:>io 
i.sii.ooo 

Bmrdr. 

zfB,oaa 

300|«» 

».ooo 

108,000 
•,950,000 

S14  000 
1,116,000 

•leeiooo 

315,000 
I'^'SS 

Ji'i 

ioi;oi>o 

785,000 

72;  000 

333.oae 
ios,ono 

BOITtJS. 

400,  «ao 

120, ooo 
i32,flai 

i»;«» 

«,(100 

S,OM.«W 

40S,0fl0 

m',<x» 

MS,  000 

''ii 

lao.ooo 

an,  000 
«a.uoo 
i,ssi,oott 

«0,000 
l,12n|000 

2»;ooo 

uo.ooo 

153,000 

'SS 

23.0)0 

74,000 

701,000 
175,000 
16;000 
184,000 

873,000 
1,174;  000 

""is 

1*0  000 

'-SS;SS 

111,000 

SIS! 

..KS 

j^ 

H5-a 

IS,  DOS 

246;  000 

24; 000 

I'nss 

38,174,000 

a4.TC,0TO 

22,341,000 

'     ' 

Rnkm. 

un« 

m» 

■>«... 

«., 

10,0 

?rs5^^"''' 

BitrtrU.i 
4,S0l>,09e 

«47;0B0 

,i.w,ono 

7«,80O 

SatTfU.' 
l,7»i,000 

1, lao.ooo 
i,oso,ooe 

1,»»,000 
551,000 

Soothm  uid  WBlmi  Iltt- 

ii 

s.t^i.ooo 
i,ie7;ooo 

Bm-fd." 

Oiarfc 

iitooiiii  Fiver  r^oo, '.':!;! 

BhmsndimhAmbertoiid 

SDiith  Ohto  Raifio  Beaut; 

w^r^JitohiiiLi.::  ::::::: 

Calitomto 

1  bairel  Is  MintnteBt  to  3  boms. 
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Table  150. — Approxiir 


APPLES— Continued. 
te  relaliie  prodnc 


n  of  principal  rat 
wlcrop  of  all  ap 


'  "f  applet,  tzprewed  at 


Variety. 

I' 

1 

1 

1 
2 

|i 

1 

1 

1 

5 

1 

1 

1 

1 

i 
1 

1 

Black  T»l«) 

Arkansas  Black 

Baldwin 

Den  Davis 

Fameuaisnow) 

8oXi.'R;i^;:;:'.::: 

P.ct. 

0. 

la! 

J.S 

3: 

I.B 

.9 
1.0 

■  i 

!:5 

i-i 

1.0 

'■, 

1.1 

b.i 

34.' 5 

a.  8 

.9 

.7 

3.G 

is 

■■■:■- 

.0 

n 

2.8 

2.4 

B.4 

si  .'a 
5.0 

.» 

i 

.1 

"■; 
*■! 

"i! 

.; 

p.a. 
0.! 

3.1 

3.1 

i! 

1.0 
2.6 

.T 
3.0 

.1 

>:i 

I.: 
i.\ 

d 

.< 
7.. 

2.H 
4.7 

2.0 

1.6 
lil 

'■! 

J.I 

IS.: 

p.a, 
0.7 

3.9 
1.5 

i. 

2.: 

S,l 

13.  e 

i.i 
1.3 

-.9 
.3 

i 

.s 

u 

■1; 

0.6 
3: 

.;; 

2.2 
.0 
.3 

2.0 

i!s 

S,0 

z.s 

Bii 

.; 
2.4 

3^7 

.;• 

1.! 

.; 

ILt 

p.a. 

0.9 

.7 

2S 

37.0 

2. 
3. 

4.9 

.: 

zs 

1.2 

'■• 

j 

2.8 

■i 

3.6 

ts 

3,1 

•• 

'■; 

Li 

P. el. 

S:8 

2» 
fl.4 

.( 

,;i 

.0 

15 

2.6 
4.0 

i.i 

'.i 

4.3 

b!' 
1.9 

,3 

.0 

140 

.2 

2,0 
'■', 

P.c( 

11 

l.« 

'ij.'s 

:l 
1:J 

2.7 

2.7 
l.S 

'i 

i.g 

2.1 

12."  i 

p.ct 

4! 

.7 

;! 

1.' 
1.3 

."5 
.1 

i. 

iS 

s, 

29 

i;! 

11.3 

l.G 

,9 
IS.  5 

p.ct 
3.S 

Hor»(Yeitowiia™i. 
Llrabenwlg  (  Red"  Urn- 
MolntMfi  "('Mci'ntciii" 

MSSiaVb.-:::::::: 

UlsMitri  ( Missouri  F!:>- 

OMenhurg    (Ducbesi 

oIOWtoWb) 

RedAiitrjchon..     .-. 

RodJime) 

Rhode  I'lmdOroenlng. 

etaTman  Winisap 

It 

Tompan-i  King  (King 
ol  'ronipkln»%.~ 

1.1 

White    Pearmain 

reirmaln) 

yS|^^:^ 

BnnKtnBWLntar)... 
Otlier  varleUes 

l&B 
3S.T 

&] 

Total 

100,0 

100.0 

,„. 

,00,0 

.00,0 

™" 

imo 

100.  D 

100,0^)00,0 

,».. 

IK,,. 

m. 

100.0 

100.0 

Note.— In  Important 


>rtant  apple-prodiii'lne 


plates  not  Includod  in  table,  the  prlDcdpal  ^'arictles  nod  tbctt 
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4.^  TVlnosap4.1.  MuhiciIumHi.— Baldwin  4». 4,  Rhode  Island  Creenln((B.3,  Gravensteln  8.7,  Uclnlosh 
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'Stat^Hcs'of  Peaekes. 

PEACHES. 

Table  151.— Peacfes.-  Production  and  prices,  by  State*,  t9t3  and  1919. 
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Table  152.— Pcacftes.-   Total  production  (butheh)  in  the  United  Statet,  1899-1919. 
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PEACHES— Continued . 
Tablh  153.— Peocftw.-  Farm  price,  cenU  per  buAeltm  ISthofmonA,  1910-1919. 
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Table  IM.-^Estimaled  prodtuUwn  of  the  commercial  peach  crop,  1917  to  1919, 
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Tabu  16B.^Pmp»:  Production  and  pnca,  1918  and  I9I9. 
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T.\[ii.E  l.J6,  -Peurs:    Total  production  (bualieh)  in  the  United  SlaUs,  fJ0S-l'J19. 
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PEARS—Continued. 
Table  lb7.— Pears:  Farmprice,  cent*  per  btuhelonlStlt  o/moniJi,  I9I0-1919. 
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>9.— OrojisTM.-  Prodwtion  ami  value,  1915-1919. 


UuiWd  SUUa. 

Fiona. 

C^UOnilB. 

Y«Br. 

Prodiio-  i     age' 

S, 

Produc- 
omittod) 

Avcr- 
mce 

^"ir 

Film 

a. 

Produc- 
tion (OOO 

Atsi-    ;     Fum 
^fm    ;   Dec,  1, 

Baza. 
21,200,      13.19 

as   a 

DoUart. 

84; 480 
64,109 

Bout. 

s 

sItoo 

6,100 

I'm 

2,50 

IS^OOO 

18;  SCO 

13.60 

11 

DtlUr,. 

M.ie9 

D.qil.zM0lGoOl^lC 


Statistics  of  Cranbtrries  and  Hops. 
CRANBERRIES.      - 
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HOPS— Continiwd. 

Ta^ia  163. — Hopt:  Acrmfe,  production,  and  value  by  StaM  in  1919,  and  totali,  7S1S- 

1819. 
[Laadtng  produring  Stat«.| 
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Table  164.— ^oj)».'  Form  price,  renls  per  pound  on  l.iOi  of  month,  1910-1919, 
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Tablk  1G5. — ITnp  consumption  aiv!  w.r, 
ImpnruuT  »i  reporled  by  111?  iVpvlmFnl  ofrninnienv.] 
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Statiaiica  of  Sops  and  Beans. 
HOPS— Contmued. 
Table  l^T.—Hopi:  iTiterrtational  trade,  calendar  yean,  J919-1S33. 
ILupuJtnKiid  hopfmmchnhopjn^ai)  are  not  included  with  hops  in  Iho  dmla  Ehawn-    See  "Qeni 
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Table  103. — Beam:  Area  and  production  in  undermentioned  aruntriet,  1909-1918. 
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BEAKS— Continued. 

TAni.B  IGS. — Beatu:  ATta«ndpTT>duJ\tiOKiTivnATmetUionrdmuntria,ia99-J91S — Cot 
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Table  173.— Joy  beanat  Farm  price  per  buekel  on  15ch  0/  nwnth,  1913-1919. 
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COWPEAS. 
».■  jicreaye,  production,  and  value  by  Statei  1919,  andtotalt,  1917-1919. 
(Leading  producun!  Statoit.] 
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COWPBAS— Continued. 
Table  175. — Cowpeas:  Farm  price,  cent*  ptr  bmhel  on  15th  of  month,  1915-1919. 
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Table  176. — Petu:  Area  and  produclion  in  undermentvmed  eonntriet,  1909-191S. 
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BEOOM  CORN. 
Tablb  177. — Broom,  mm:  Acreage,  prvduetion.  and  talue,  by  Stata  1919,  and  totalt 
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'  GRAIN  80BGHUMS— Continued. 

Tasix  im.-~Orai>i  ioniAMn*;  Farm  pria,  eena  ptr  bfuakel  <m  JSIh  tif  month,  1916-3919. 
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PEANUTS— ContiBued. 

. — Ptanutt:  Area  and  production  tn  Spam,  Brilith,  India,  Japan,  and 

Formosa,  and  exporli  from  Senegal. 

IPTom  official  repurta.] 
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Statietics  of  Truck  Orops. 
TRUCK  CROPS. 
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CABBAGE— Continued. 
Tablb  1S6. — Vahbage:  Farm  priee,  per  100  potindt  on  l&lh  <^t«eh  morUh,  1910-1919. 
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;  IM.— Oiji'iJiw  Farm  pric.  rents  per  buxhrl  on  l.'ilko/each  niontft,  1910-1319. 
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StaHsHca  of  Tomatoes,  Tumipa,  and  Svgar.'  6; 

TOMATOES— Continued. 
e»:  Farm,  priet,  etntt  per  buthel,  iSth  o/montA,  191t-tS19. 
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TUKNIPS. 
Tablb  191. — Tumijt:  Farm  price,  enU»  per  bushel,  ISUi  of  month,  I91t-1919. 
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SUGAR. 

Table  192.— Sugar:  Production  tn  the  United  Stotet  and  it*  poetiMiont,  185&-57  Us 

1918-19.' 

[Data  for  1913-18  uid  guhMquently  beet  sukkx,  &bD  Loulslmnk  uid  Hawaii  oane  lugar.estlinated  b; 

nniWdBUteaDepartnieiil  of  AintoiltaiT:  Porto  Blco,  bi  Tteaaiir?  Department  of  Porto  Rico;  PhlllpplDs 
Iilands,  production  asHmated  by  the  Philippine  KepaTtment  ol  Agricultuiii  and  enKirta  for  years  ending 


I  of  data  lor  eaiUec  j-ean,  see  Yearbook  lOr  1913,  p.  SAO, 
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j;  and  1909,  SB.S16  ahnt  tons;  cane  sunt  In  othAr 
'  1 1889, 9,»S  hOcdMda:  Id  1889, 8,337  hogGbeads; ' 
auBj  ia  uin^,8)l;  and  In  1909,  8.887  atkort  tms. 

■  IncludM  Texas  only,  subaaquent  to  1903-3,    ttnoOafal  roti 

*  Siports  tor  yean  endinc  June  30. 

... ■-•-..-. L — ■'-■-'- 'or  this  pailod.   Productkn 


■29  short  tons;  for  1904. 383,931;  1909, 601.883; 
i;  184tl,  228,001  bofnbeads;  1S69, 231,7%  hogfc 
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31  prior  to  1918-19. 

1878-79  1,3H  short  ttm;  in  lg7»-«l,  1,30* 
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Ytarhooi  of  the  Department  of  AgneuUvre,  1919, 
SUGAR— Continued. 
■S.Svgar  bttU  and  beet  ragar:  Produetwn  in  the  United  Statet,  190-1919. 

[Figures  IDr  ICilS  are  sub|eot  to  nvlBlon.] 
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StatigHes  of  Sugar. 
SUGAR— GoDtiiiued. 


1  the  UniUd  Slatet,  1913-1919— 
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13.31 

11.19 

ii 

0.85 

13:33 
13.  SB 
13.48 

11.  W 

11 

li 

li 
11 

81.86 

as 

86.41 

81.31 

82.38 
87.29 

81.86 

71.77 

ii 

76!  48 

as 

71.  M 
87.73 

Its 

EQ.tl 
83.30 

83.33 

83.33 

82.13 

Per 

HS^::::: 

Ohio; 

Vbcanta: 

ia,»» 

1 

i 

s,eoo 

11 

if 

87*1 2Z0 
7K0M 
733,  Ml 

United  StateisV"" 

Z.S3 

Acnage  and  laoductko  ol  beeta  m  credited,  ai  In  formsr  reportG,  to  the  State  in  wlilch  tba  beat*  wm 


^watfitofbeatt. 

of  MMTtaa  (pure  angBT)  In  the  tdtAl  KituMa  M 

-* actually  eitractad  hy  Eactorles. 

(based  npoi  waidit  ol  beets)  re 


i^,  TftrtYinp^  ii 
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SnGAR^Continucd. 
Table  1K.—Cane■^ul;a^  produetvm  of  LouMomo,  1911-1919. 
or  IttlS  &re  Iram  nHinig  made  before  the  end  ol  theMaaon,  and  an  sobjeol  to  raTigkn.] 


Yewol 

Factories 

ss 

ATBTSgO 

sugar 

Cans  uMd  lor  BDEor. 

UoUaaeamade.' 

huvut. 

An*, 

AyfllagB 
per  acre. 

Produrtion. 

Total. 

Per  ten 
ofsu««. 

SJ::;:::; 

UI3 

S!::::::: 

m« 

SIJ::::;:: 

149 

138 

m 

351,87* 

iii 

343, «ao 
z§a,Ma 

lis,  500 

"*    20 
30 

28 
131 

Aeia. 

Siffi 

»*.roo 
itbIsoo 

Sloittotu. 

15.« 
10 

SioTtU 
5.887 

2B3 

574 

ooo 
<uo 

000 

SE           25 

U           OB 

24           20 
17             43 
12           00 

28           00 

1 

too 

le  Ifluiskna  Sugar  Flan 


In  later  rears  as  repcrted  b;  Bureau  olCrop  Estimates,  U.  S.  Department  of  Agriculture. 

Table  106. — Area  of  tugor  oane  and  produeticn  of  cane  tirup  in  the  United  Stattt,  1918 


(Not  Including  Bocghnm.] 

Total  cane  area. 

Area  harvested 
!«■  sirup. 

Sirup  loadc. 

leia 

ISIS 

1M» 

1918 

IBID 

1918 

erleoo 

21000 

83,500 

S7fi|0D0 
12,800 

Aaa. 

IS 

17,000 
2.800 

Aai*. 

11 

Ana. 

5a[ooo 

13,000 
H.DOO 
28,E00 

IS 

^480,000 

8,075,000 

3,874,000 

2,421,000 

338,000 

oo;>,:. 

l-IESSg 

10,793,000 

481,000 

505,100 

188,900 

180,000 

38,385,000 

36,S77,000 

■Texas  had  a  poor  crop  In  1918,  due  to  drought;  and  a  good  crop  In  1919. 
Table  197.— rotai  aruf  per  capita  tugar  rupply  of  the  United  StaUi,  1901-1919. 
(The  "suppiv"  shown  belcn  consists  of  domestic  production,  plus  Imports,  minus  exports,  and  Isouoled 
from  the  StatlBtlasI  Abstract  odhe  United  States  (or  1918,  pp.  560-561,  (or  all  years  Bjicepll919.  Kfrores 
lor  1919  are  buad  upon  the  BurtBU  of  Crop  Estimates  reports  an  production  and  the  Bureau  of  Foreign 
and  Domestic  Conunercereports  on  exports  and  Imports.  ThsBTerage  per  capita  supply  is  oomputed 
from  the  CoDSUsestlmates  of  papulation  (or  June  I,  each  year.  I^D  atlDvance  has  been  made  lor  sugar 
cairlsd  over  h'om  one  Oscal  year  to  the  next.] 


Year  ending  June  30- 

'"Sffi 

.KS,r 

YearendlngJuneSO- 

'tf'.s:ss"'" 

Total. 

Per 

capita. 

Total. 

rer 
capiU. 

!;S!S 

6,tffl 

e.oM 

Pcmndt. 

lis 

8:827 

P«.^. 

Annual  average,  1911- 

!,7M 

7«,.l 

8,189 

S;ffi 
;;SS 

7,3N1 

Iii 

79.80 

1:735 

.,« 

'•■" 

Gooi^lc 


StaHsties  of  Sugar. 

SUGAIU-Continued . 

Tablb  198.— Coiw-niffw  prodwiion  of  Bawaii,  1913-1919. 

[Figures  lor  ISIV  ara  mbject  to  rartitai.l 


s 

Sa^ 

CoMinedlbrnmr. 

Total 

A*«ng«  Mttraclkti 

"^■sa^-"- 

Anabar- 

v<R«d. 

ylald 
acn. 

ProdDCtlou. 

5r^.' 

Ptr 

Hawaii; 

1 

»i 

1 

IM 

laa 

1 

i 

i 

180 

IS 

119,' Zl  8 

is 

ASS 

w.isa 

M»,>tl 

as 

Aera. 

la 

H.eoo 

giS 

11 

9d;bdo 

IS 

i 

a,voo 

li 

i 

1I4|«I0 

11 
40 

1 

u 

w 

49 
40 

ii 

4« 
43 

SAor* 

^sis 

,,S!;Z 
'«;S 
.,!S:S 

Ml,  000 

9M,oaa 

:S!SS 

,a««,247 

as 

029,000 

I,I»,000 

i,(a&,a» 

1  174  000 
1,119,448 
1,019,000 
'   903,000 
1,001.000 

slaaolooo 

4,«ie,U4 
5,185,000 

4  mo  000 

4,478,000 

Aertt. 

i'i 

ioo;aoo 

0.87 
1,60 

3.13 

1 

1.93 

13.80 
3^44 

ia.19 

II 

13.81 
12.30 

,».«,. 

^i» 

47,700 
48,000 

«',«0 

"^i 

as 

*«Ttf>. 

TMlMnotHainll: 

3N,900 

376,800 

2391900 

Tabu  l»9.^St(ji<ir 

Wholetale  price  per  pound,  on 

;tf-wTb.* 

market,  1913-1919. 

^lartouS!' 

ReOned. 

Date. 

Cutloat, 

staudanl. 

EoftmgatNo.  L 

Low. 

High. 

Aver- 

Low. 

High. 

Ay«- 
■gs. 

Low. 

High 

Aw- 

Low. 

H».. 

Km- 

191t. 

3.U 
1.12 

S 

I^. 

CU. 

6.05 
8.0S 

8.80 

..^■.. 

CU. 

CB. 
4185 

CU. 

CU. 

4:05 

CU. 
4.66 

CU. 

SSSKST,::::: 

2.92 
3.36 

iS 

S.36 

6.35 
8.40 

3.S5 
S.8S 

7:55 

3.«0 
4.10 

a 

jSlJ^^ia^i^v.'::: 

si  SO 

eiso 

8.80 

7!06 

4.98 
4.90 

S.30 

4.70 
4.6S 

B.90 

Januarr-'l^o 

July-December 

4: 89 

8188 

7:40 

8.  NO 
8.80 

8^25 

7:70 

olio 

7:  SO 

jSI^'S^bi'.:::; 

6.W 

7.77 

7.90 

9.»0 

8  78 

8!45 

8.60 

8:25 

!fVa 

8.00 

7.28 

fi.Ofi 

lU 

10;  50 

9:  OS 

il 

9. 05 

7.50 
8.41 

IS 

\B. 

7.33 
S.30 

Yearboolc  of  the  Department  of  Agriculture,  1919. 
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Table  199.— Juffar: 

Wholaak  price  per  pound,  on 
Continued. 

Jfi™  York  market 

1913-19J9— 

,u.,«.,««.»- 

lUflB^l. 

I>*to. 

CntlwU. 

"-^ssis~" 

SoRxvuNcl. 

Low. 

High. 

>««. 

Low. 

High. 

Atbp. 

Low. 

ai«ii 

«r 

Low. 

- 

■B*. 

H^^:::::::: 

CU. 

1 
1 

cu. 

7.38 
7.28 

7.x 

7'ZS 

Il 

id.m 

10.  BO 

iil 

10.50 
10.60 
10.50 

Cu. 

11 

10.  GO 
10.  SO 

s 

9.0O 
B.00 

»-05 
0.0S 

0.038 
0.02S 

11 

a.ss 
es.s 

8.88 

a 

?S 

JuiquT-Iiliie. 

7.  a 

7.38 

7.38 

10. 5C 

10.50 

10.50 

B.OO 

9.06 

9.02S 

8.«i 

B.S6 

8.88 

5* 

1 

T.2S 

1% 

7.ZS 

11 

7.28 

7.  as 

7.K 
T.38 

7.J8 

O-iO 
0.60 
0.50 
O.b0 
0.iO 

o.so 

10.50 
10.60 
10.50 
10.60 
10.  SO 

10.  SO 

iil 

10.50 

8.00 

«!do 

K 

v.oo 

a.  06 

si 

0.015 

t.ois 

if 

S.S5 
8.85 

8.BS 

8.BS 
8.9i 

8.86 

8.86 

Joly-Deoaiiibw 

7.38 

U.04 

7.« 

10. » 

...» 

10.40 

g.oo 

a.M 

g.03t 

8.88 

8.86 

8.86 

Table  2O0.—Sug<v:  InUrTWtional  trade,  calendar  yeari  1909-1913,  1917,  1918. 
r^bllawliigkl 

(luoDce,  Erape  ciigu,  J 
EXPORTS. 
1000  omitted.] 


Se?^%i 


■  bm  be«a  Inoludxl  under  the  head  otsusar:  Brown,  wblte  ca 

nln,  Duple,  masODVado,  panels.    The  IoU>wlii|  hr —  ' 

),  oonfMilaiiecT,  f' " *" 


Countrr. 

t^S^ 

1917 

1818 

Oomilrr. 

■»35l. 

1917 

ina 

F«m- 

i,«e7,»e» 

78,868 
.  313,383 

1,018,  788 

167!  S33 
413,796 

P««J.. 

Pound,. 

ft<™- 

P»adt. 

POWHI). 

PovaiL 

fe^"'*^- 

i 

i 

.s 

no 

471 

038 
610 
307 

289,936 

161,817 

Stt'.'?^.'".:: 

S:!S 

SiT.!"'^::::::: 

■■11 

71,211 
54/834 

aoi,«> 

asSa-KiT 

TotaL 

a,  470 

S7,«SB 

188,737 

136,873 

' 

xJSEi 

s^;?iJ 

KJ'm3 
43;  817 
80,  Ml 

100,183 

312  396 
18:489 

3G3,88S 

3S3,m 

35  408 

II 

Sa6;277 
3,677 
34,079 

-ss 

F-nmdt. 

PiMUrft. 

PMHri*. 

lis 

1 

8M 

i 

no 
4oa 

034 

IS;^ 

llt,lS7 

'S 

'7i 

i.?g;SS 

1,«4,089 

sBi 

g^J^Ktagdpm.... 
Other  wmntttei:::: 

1,158,815 
113,964 

175,481 

4!S 

14,349,356 

"^ 

;ean  1909-1813  of  M2fiX.i?i:  in  1017  to  141,438,17 


Statiatica  of  Sugar. 
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BEST  BVOAR  (KAW). 


ITO^ 


UnlMStatM.. 
Total 

Anatria-Hmigar 

Belgliiin 

Bul^iia 

Vaij...^. '".'.'.'.'. 
NethMlauda 


atari 
«OB,SJO 


Trn.ia 


Short 

■m,m 


30,130 

..KM,  on 
10,  us 

lis,  TIT 


80, MB 
121J3T4 


CANE  8D0AE. 


"S^fS^ 

3" 
'lis 

fii 
iS 

U.Vlft 

i3,a»i 

'•3 

106,630 
>«,56T 

3«,000 

3.  MO 

380,  SOO 

Boolsia 

310,608 

3T6,9T9 

»2,87J 

.™„. 

S&V-- 

IT.OM 

6,307 

7,3»» 

sS 

IT,  wo 
U,000 

BrtUdi  India 

SSea::;::::: 

1T0,44J 

''t)^.^ 

1,<1T,440 

la 

!!;S5 

•'SlS:Jg 

1,090.1U 

Phmpito.isiM(H.. 

Total... 

4,960,996 

B«,1M 

37,800 
41,698 

iM 

^:i;i?T*-^- 

632 
3,S»;613 

in,soo 

80,864 

4,«4(USS 
186,883 

a5,i« 

ffl« 

Portuguese  East  Al- 

::::::::: 

'^-- 

T  tal 

498.431 

OCBUIIA. 

w 

3«e,<no 

1,064, 030 

193,  IU3 

>38,2M 

138, TOO 
303;«1T 

12|31T 
'808 

»00,»BO 

Total  caaasu- 

440,030 

ia),46T 

B,9T0,e3O 

Totalbeatand 
caneiugar.. 

18,491,381 

619 

D.qil.zM0lGoOl^lC 


Yearbook  of  ike  Department  of  Affrieidture,  1919. 
SUGAE^-Continued. 


mt 

« 

S*orti™. 

1906-7 

..«« 

MX) 

>  Pitor  to  1901-3  these  Bgims  lodude  aiports  loatead  ot  produMloa  Icr  BriUah  India. 

<  Exuhidlng  Cmtn  Rica.  Giutem^,  and  BtivtAoc. 

■EidndlngSetvadorand  St.  Luda. 

•  Inoludu  onlf  coimtrlce  loT  whldirepwts  wtfe  given  In  Table  IDI. 

Table  203. — Btel  and  beet  lugar  production  of  ■undermentioned  countrtM. 


Cdontry  and  year. 


Beets  lued  for  ■ugar. 


"jnnf  isre  »?!?'' 


Average  eitraottDn 


Bekliu 

leic 


1II4-1S. . , 


717,033 
511,986 


5&5,STS 

G34,ZXI 
MI,  781 

ite,3as 


1910-11 

IBll-lS 

I91S-m"I""! 

>  The  production  of  sugar  In  Oermany,  Including  refined  in 
tODi  In  im-ia  and  2,083.701  In  IBlB-11. 


I,3£3,I81 


11.  eo 


1  impcrted  raw  sugar,  was  ^90,086  ihart 


_H)Oglc 


StaHstics  of  Sugar.  633 

SUGAR— Continued. 
Tabu  203. — Beet  and  httl  tugar  production  of  m\dtrm*ntum^  countriM— Continued. 


rutalM 

(short  tons). 

Bntaiuedbr 

^. 

*™T.sr°- 

CoimtrTindj-w. 

Area  bar- 
neted 

(»<™>. 

ATenge 

"^^^ 

Psroenl- 

sai 

pMihort 
used. 

"-W   

ffbmtcr. 

£ 

10 
M 

>7 

1 
S 

■■^ 
i 

M 

i 

ii 

»e,34B 

mo;  828 

R<i«. 
3,074,410 

!;S;S 

l,ft80,WB 

"i 

lll'Si 

ne:MJ 

733,401 

S;4[220 
B20,SST 
7M,20; 
760,960 
763,848 

ieo,i80 

iSil 

iiiii 

1,748,488 

losm 

»:in 

itJS 

Jrmlkar- 

sw,cai 
473,  m 

680,006 

!S;i 

894,010 
990,603 

Storf 

13.90 
19:70 

1,(V78,K8 
l,70t;878 

f:S;!5 

14,43T,30S 
14,754,311 

11  638  078 

III 

1  „is 

1,118, 1«6 

;sf 

,^,402 
;i50;2B3 
.1:025;  MS 

a;  see;  860 

Ponnd,. 

1».»4 

IS.  08 
14.  M 

Si 
u;i 

lolos 

18.10 

II 

11 

11.78 
11.33 
12.63 

15:!! 
ill 

|i 

11 

1914-     

m»-    (preUm.).... 

288 

274 

■^ri.^u 

UnltdSutn: 
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Tabls  204. — Cane  and  oxM-mgar  production  of  undtraienlioned  eoantriet. 


Coontry  snd  rear. 


SO 

171 

AQttnllK 

CubK 

Bmib 

If 

ii 

IM 

1 

le 

88 
3S 

J 

134 

I*I>*ii: 

"^^ 

M  -» 

Siottlmt. 
1«,701 
188,515 


l.SKklSI 
9,143,430 
3,737, 1S4 
;^W1,381 
3,967,437 
3,308,385 
3,431,897 


73,454 
7Z,S13 


8,131 
e,l«8 
4,  TOO 


Oiu  mad  lor  >a(u. 


Avaoge       QouitltT 


330,858 
331,830 
363,  U8 


100,137 

ict.oio 

84,179 


J,„ 


CiMMta. 

9|983 


3,M5»' 


31,879,503 
35,137,884 
3S,«44,9t» 

.    18,088,993    . 

.   38,334,708   . 


14.938,086 
13,079,983 
18,370, 7f' 


70,410 
48, 987 
70,388   . 
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SUGAR— Goatmued. 
TABtJ  206.— Sufor  betU:  Arta  and  produoioii  in  undemwtiontd  eountna,  1909-1918. 


7,3ia 


uoept  whvn  statistics  w«re  not  available, 

bleb  llG.llDOHm  wen  oncigr  nigar  In  IVlt. 

ding  Dabnid)B. 

MAPLE  SUGAR  AND  SIRUP. 
Table  206.— jtfople  tugar  and  lintp  prodvetion,  1909, 1917, 1918,  ant,  1919. 
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as 

S'SS 
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11 
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til, ISO 
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MAPLE  BUQAR  AHD  SIRUP-^Gontmued. 
Tablb  206. — Maple  *u^r  tmd  sirup  production,  1909, 1917,  S918,  and  1919— OmtA. 


Statftudyttt. 

TtM9t*pp«d. 

Sacimudt. 

Av»n«B 

p«t™.. 

A.«««. 

A.dnip. 

as6,soi 

!f;3£ 

0,063,000 

7S.300 

Is 
l«Z 

a« 

tQT^OOO 
7«,S80 

Sis 

442,000 

449,727 

i8;s72;p3» 

1i 

m,»62 

iiS 

^«00 
10,207 

S, 161,000 
3,733,000 

SS;S88 

1,188,049 
211,300 

iiii 

530  800 
2S7,U2 

200.000 
238,000 
4S000 
33,410 

mJ'mo 

«q;3oi 

10,200 

Is 

10,838,650 
13,920,003 

m 

IS 

» 
IE 

891,243 

1,323,431 

273.000 

296!  000 
3ra;728 

211,600 
279,900 

'Ji:Z 
■!!;!!; 

4,010, 9S2 

lis 
ao 

2.37 

rL 
ll 

rf 

i!33 
6.0 

b:« 

4.0 

L' 

2.8 

st 

3.40 
2.30 

a:  48 

11 

2.18 

atOmi. 

"■ffl!^::::::: 

New  York: 

~S^::::;;:;::::::: 

"-ris.": 

■^■s!;:::::::::::::::::;:::: 

■""£■:::::::::::::::: 

w  mspla^ugsrcrDpi  ol  tbe  United  l^talf 
Tablb  207. — Maple  tagar  and  simp:   Farm  price,  15th  o/moTUh,  19IS--1919. 


DBta. 

Supir  (tonta  per  pound). 

Slrapldollaraiwrgitllon). 

1.1. 

1918 

1917 

1016 

1015 

lou 

1.1. 

1.1. 

1918 

1017 

me 

1915 

»M 

1013 

22.0 
2S.3 

ae.e 

36.3 
26.1 

2a6 
22.6 
33.6 
31.0 

I*:? 

li.9 

13.4 
13:7 

II J 

12!  3 

12.3 

11 

3!  IS 

l!7fl 
1.80 

.31 

'.33 

t.os 

1:1! 

1 

1 

Gocv^lc 


Statistica  ofSorghvim/or  Sirup  and  of  Tea. 
SORGHUM  FOR  SIRUP. 


Stata  and  jtar. 

Acreage. 

Jl^P 

omrup. 

t? 

'"Cf 

Aaa. 

1 

■1 
1;!!! 
"ii 

-« 

Otllimt. 

1 

St 
99 

m 

83 

?. 

128 

1 

JO 

i 

8S 
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«8 

eo 

lOB 

3.SS:SSS 

MO  000 

i,m,ooo 

78,000 

4M,aao 

927,000 

«i2,oao 

XU.000 

450^000 
4W,000 

i:!g!!! 

9,100,000 
G,  100, 000 

'eolooo 

en!  000 
oeoooo 

MiOM 

1 

103 

148 

m 

ii 

119 

IS 

» 

w 

100 
1(B 

notida 

a*»;«« 

U<n»«t. 

W^-tMK 

?'i2ES! 
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TEA— Contmu«d. 
Tablb  210.— 3V(i.-  WhoUtaU  price  per  pound  on  Nta  Yhirt  market,  1913-1919. 
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COFFEE. 
Tablb  i\\.~Cofftt:  hUetnaiiemai,  tradt,  edUndar  y«an  1909-1913,  1917,  and  1918. 
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T&BI^  214.— itoMn:  ZntatKUumoI  trotfe,  caI«Tubr  ytan  1909-lSlS,  1917,  and  191S. 
[For  losln,  nily  tb*  niinaui  subftaiin  kiwwn  u  "niln'' la  ths  axpcrta  ol  th*  trnlMd  Bum  it  takan. 
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TURPENTINE. 
Tablb  215.— rurpmiiTM  (»pirit»):  iTaenutitmaJ,  trade^JvUndar  year*,  1909-1013,   1917, 
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INDIA  RUBBER. 
Tablx  Hi.— India  rubber:  InUmatumal  bradt,  calendar  yeari  1909-1918. 
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(Dutch  East  ladias),  mm,  ■«  nambl  (VetiediBlB).   See  "  Oaocrel  note,"  Table  101.) 
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SUttistics  of  Silk  and  Wood  Pvlp. 

SILK. 

TAM,n217.—PTO<butwno/raKitilkintindermtntiontda»mtrU»,  1909-191S. 
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WOOD  PULP. 
Tajle  2\&.—Wood  pulp:  Jntemofionol  trade,  calendar  yean  1909-1918, 
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Statietica  of  Farm  Animala  arid  Their  Products. 
Table  219. — Iav«  Mlodc  in  principal  and  olher  etmntria — Continued. 
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TABI.B  219. — Live  ttotk  tn  pnnn'pol  and  other  oounfnei — CoDtinued. 
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Ta3lb  219.— Line  itoct  in  principal  and  other  cmaUriti — Continued. 
PRINaFAL  C0CNTRIB9— ConUnnBd. 
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Taht.k  219. — LivestoA  in  priwxpal  and  oOttr  eountria — Continued. 

OTHER   C OITN TRIES— CoQtlniMd. 
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--J __, aaltladlsolosedlntbeorkinal: 

lolloirlng  klDOi  are  inohided:  Allintor,  buffalo,  oatr.oamel.oattie,  deer,  gciat  end  bd,  h 
kaowao,  mule  *nd  MI,  ifasep  and  lanb,  and  all  other  klndg  eiMpt  luTB,  Urd  sidiu,  r*- 
vool  <m,Bfclnao(rabblta  and  barei,  and  taDned  or  partly  tanned  bldei  and  aUns.   Nn 


OBNiaALNon.— Sabatantlally  the  Intematlooaifrade  of  the  world.  ltsbouldnatbee]<peetedtli»ttIke 
world  aipartaiKlimpacttoUlsIin  any  year  will  acre«.  Amaagsourcesofdlsegreenuntaretbese:  (l)I>tf- 
temt  palodia(tiBiaaoTer«dtathe''Tear"o(ttievariouioiMiatries:  (i)  I mporta  received  In  yeaTflDl>- 
•eqnent  to  ycer  of  export:  (3)  want  oT  imilOnnlty  In  olasglflcatloD  of  goods  amonc  oounirln;  (4)  dlfltrMit 
ptaotlcag  and  varying  de(r*n  of  failure  In  recording  ooonlrln  of  origin  and  ulllmate  destlnatlcn:  (Sj 
olffarait  oraotlces  itf  recording  reexported  gpodi;  (8)  ^podte  methods  o(  treatlDE  free  ports;  (T)  clerical 
eiTon,  vhlch.lt  nay  b«  asnuiMd,  arenot  tSrequent. 

The  eiporta  glTiD  ar«  doroeMlo  exportx.  and  dia  Imparts  eIv«ii  are  Inports  tor  omsomptimi  as  lar  M 1 1  ii 
feasible  utd  eMuistant  so  to  exprtas  the  tacts.  While  there  are  soma  bsvltabls  omlakos.  on  the  otbtr 
band  there  are  tonw  dtipllcatians  tMoaoM  i^  rMhipmntts  that  do  not  appear  as  sndi  In  oiDdal  rsporu. 
For  the  United  Kingdom,  Import  flgurta  refer  to  Imports  for  c(»isumplioa,  whan  avallsMe,  otherwise  total 
Impcrts,  less  exports,  ol  "foreign  and  oalonial  nwrObaiidisB."  Figures  far  the  fJtiuA  States  Ineludo 
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Taslb  221.— JftnU  and  meat  prodwit:  IitttmUiDnal  trade,  ealmdar  yean  1911-1918. 
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(nguTM  lur  mi-WU,  iDciuilT*.  an  nhltel  to  rortsloii.] 
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D.qil.zM0lGoO<^IC 


Suaislics  of  Farm  Animdls  artd  Their  Products. 
Table  221.— VoU  and  i 


651 

1911-1918— 


ni  PO  RTS— CoDdniwd . 
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IMPORTS— CoDtlnuBd. 
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HORSES  AND  MULES. 


Tablb  222.— ITotmi  and  m 


nlhe  United  Statu. 


lithe  Deparunont  of  Agri- 

„_ ,  _^,-,— „ -, — „m  of  IniTcue  ordecinae  to 

Bben  of  ihe  pracsdlng  year,  except  tbst  a  reTlMd  base  li  used  tor  applying  penentage 

. a  nev  census  data  are  av^labte.    It  ahould  also  ba  obHurred  that  the  census  ot  1910, 

cIvlnfEnunibmasotApr.  U,  ia  notitrlcllr  comparable  wtth  (omier  censuses,  which  related  tonumben 
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HORSES  AND  MULES-Contmued. 
Table  223. — Bono  and  muUi:  Niimber  and  value  on  farmt,  Jan.  1,  1919  a 
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HORSES  AND  MULES— Continued. 

Table  224.— Pricet  o/hor»e»  and  mula  per  head  at  St.  LauiM,  1900-1919. 
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Tabie225. — EoTtet:  Farm  price  per  head,  ISlh  of  each  month,  1910-1919. 


D«e. 

1»B 

,... 

■„ 

■„. 

„.. 

U14 

1913 

,„. 

1011 

„,0       A™r- 

July  15 

(130 

1J7 
1» 

127 

"li 

137 

i 
1 

tl2S 

i 

m 

132 
12S 

tl2S 

131 

131 

130 

tffi 

1130 

132 

132 

132 
131 

IS 

138 

1 

132 

48 
48 

43 
41 

1 

1134 

37 

12 
42 

1 

$143 

i 

146 

i 

tl40 
ISO 

ISl 

14g 
US 

141 

•a 
i 

138 
13* 

130 

Table  226. — Average  price  per  head/or  horui  on  the  Chicago  market,  1902-1919. 
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HORSES  AND  MULES-Contisued. 
Table  226. — Average  priet  per  head  for  honet  on  the  Chicago  market,  1901^1919 — Cod. 
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— JVumber  o/honei  and  mulet  received  at  principal  live-itoek  markeU. 

[From  reports  ol  alockyard  compuilcs.] 
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i 
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1:S 
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li 

i 
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OO 
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I 

69 
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IS 

22  873 
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2;       37 
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'i 
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<;o6s 
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Is 

US 

B|877 
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4;039 

S;97j 

1,971 

33,' 071 

i7;sn 

30^183 
24  819 
15;  584 

3o;isi 

T0Ui,191B.... 

8,541 

»,609 

78,881 

St,  028 

22,212 

39,260 

Wr,761 

575,601 
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3  738 
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AS 

«9 

S78 

i;300 
1,728 
u;238 

l',39S 
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3,S70 

3|8»7 
3,031 

i 

fl;2S3 

60^363 

i 

11 

82,851 

948 

2,48<l 

*'m7 
2;  811 
1,497 
25,301 

i;407 
1,984 

:S 

43,380 

26,471 
30,318 

lf:iS 

8,697 
15;S3S 
38)413 

3i;a>4 

250,311 

Total.  1919.... 

3,S73 
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3,861 

8,767 

6,sn) 

780 

3,222 

18,961 

«I,08S 

>  Prom  Reports  of  tb«  Bureau  oT  Uarkati  lor  1919. 


StBtiiiHa  ef  Form  ^ntmols  aitd  Their  ProintU. 
HURSES  AND  MULES— GontiDUed. 
LB  228. — Bone*  tend  vwXet:  Imporlt,  expartt,  onrf  priea,  1S9S-1919. 


Number.       Value. 


ftfifi.TSg 
l,t77,ZH 
l,SM,29e 


3,007,370 
S,»6,021 


3S&.I1 
2S1.W 


a7.it3 

83.00 

TS.IH 


3,01»,I78 

3.310,  MT 

3,<ia,3se 

Sll,73t' 


ise.ew   i;,sw,SM 


CATTLE. 
Table  229.— CaUU  (live):  Importt.  exporU,  c 


i  prwi,  1S93-1919, 


Year  eDdlDg  June  30 


tM,ll31,42S 
33.  MI, 023 

30,ai3,79« 


37,siT,sn 

30,M«.833 
30,a3t,lE3 
37, 606.  WO 
30,901,311 

».sts.03e 

U,1W,»1 

40.188,043 
42.031. 170 
34.677,313 

2>.  338. 134 
1S,046.«7« 
U.W,  164 

i3,i«a,«io 


13,021.150 
3a!o>6[021 


702,  M? 
1,883,  JM 
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Table  230.— CoUie;  Number  and  value  on  fan 


nihe  UniUdStaUt.  lS67-l9tO. 


re  egtlmates  of  Ui 


>ra.— FlgUTeslnUaUHaTeceniusTeturaa:  flKureslnro 
ire.    EanmaWs  ol  numbere  are  abtalned  by  ■pplylnr 

lopubllsbsd  numbers  of  the  prsceding  yew,  eicepl  tl _ ,, 

sUmstea  whenever  new  census  data  are  BTailable.    It  should  also  be  observed  that  In , 

It  numben  ta  of  Apr.  15,  li  not  jtrlctly  oomparsble  with  fonsei  censatts,  Khlch  related  to  Duniban 


_  ._  .    „_        _ _ je  Department  ol    , 

Ined  by  applylnE  egtlmated  percentages  ol  Inomuie  or  decra 
ig  year,  except  thai  a  revtsed  btue  Is  used  lor  applying  pereei 
Lre  available.    It  ahould  also  be  observed  that  the  oeDsus  of  19 


Mtltcows. 

other  caUle. 

Jan.l- 

H„». 

Jftn.l. 

Farm  vehie 

Number. 

".ST 

Jan.  1. 

Farm  value 

138.74 
3B.1S 

(339,047,000 
330,817,000 
388,010,000 
330,175,000 

11,731,000 
11,943,000 
12,185,000 
15  383  000 

'iti 

10,0)8,000 
10,304,000 

I!;?!!:!!? 

10,907,000 

tiS 

13,369,000 

lis 

islwwlooo 

4,33fi.00a 
4129  000 

4BGeooa 
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10  187  000 
IS,  506,000 

IS,  138,000 
1S,»41,D00 

1S,SM,000 

ie,TH,DOO 
3O9SSO0O 
311MO00 
31,730,000 
21  WIOOO 

SO,  823, 000 

zo,6m,ooo 

22, 10°,  000 

i:.T.;S 
gS?;S 

33.89 
SB.4G 

M.81 
33:37 

839,701,000 
303,438,000 

38570i;o0O 
383,379,000 

S:S;ffi 

S,2U,000 
6:390; 000 

«;3i3;ooo 

ssss 

JJ;SJ;2S 

30,78 

II 

7.00 
5.99 

6.10 

336  860  000 

375:373,000 

331,846,000 
339;354;00O 

33.  ee 

35.80 
M.3I 

«7.*0 
1B.C6 

Is 

390,377,000 

433  487  000 
413,903,000 

38B,9ffi,000 
378,790,000 
100  253  000 

^hS;doo 

3^048  000 
3B;867;oOO 

31,375.000 
33,513,000 
34,378,000 

lis 

ISS 

ao^eceooo 

34,3«,000 

39  364  000 
37,994,000 

6o',sss',m 

45,500,000 

43  839  000 
43;  660, 000 

iSH 

49,379,000 
47,379,000 

?,S:Z 

36,030,000 
35,865,000 

39,813,000 
41689  000 
44,113,000 
45,085,000 
44,4R.i,000 

If 

23.36 

1 

S£;S:«o 

661,956,000 

SS;^:SS 

11 

aiiw 

TH'.K 
31.60 

363,956,000 
369,340,000 

8!;S:ffi 

£11,812,000 

4.76 
15.16 
5. 14 

hS 

13.96 

16.05 

il 

iSi 

63?:  931:000 

30.00 
3»33 
30.21 
39.21 

33.44 

33.30 

sos,«o,ooo 

188, 130,000 

Sis 

582,789,000 

euwooo 

690,057,000 
703;94S;009 

19.  SB 

11 

IS.B9 
17.49 

66i:5n;oaD 

T4a,  173,000 
881,557.000 
845, 908,000 

MO.CfomiApr.lS 

3S.39 

S3- 93 

59.03 
70.54 

S5:i3 

737,803,000 
833,309,000 

1^  1761338)000 

l|  644' 331^000 

19.07 

II 

33.53 
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44.33 

786,381.000 

815,184,000 
790,064,000 
949.845.000 
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CATTLE— Continued. 
Table  Z31.— Cattle:  Nvmber  and  value  on/arim  Jan.  1,  1919  and  19S0,  by  States. 


MUkoo" 
ATBrago 
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(tbousauda  ol 


"csr 


m     loe  M.Do  80. 


Comecticut... 
NewYcrt... 


MWTlaod 

Vli^b 

West  Virginia.... 

KnthCarallDB... 
South  Carolina. . . 

SSS:::::::;:: 


Uldilgui. . . . 
WlBconsin... 
UljuuaotB.  ■ . 


Nortb  Dakota... 
South  Dakota... 
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113,338 

20[z32 


iit.seo 

IIS.OM 
72,801 

26,728 

33!3«I 
2S,S80 


United  Stales. ...  23, 747  23 
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MS  900  48. 
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»,3e8 
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CATTLE— Continued. 

Table  232.~Caltlt-  WhoUsaU  priet  ptr  100  pound*.  laiS^lSia. 
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November'.!".;!;;;!!!! 
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»  17.00  11.17 


13.001S.E0IS.75  13. 


00  15.00  M.  9011.0018.00 


00  IS.  00  14.50 


11.0010.(015.1(1  13. 


10,60  14. SI  B.OO 


15.5016. 50  15.' 


.75  10.35  14.4£  S.7SIS.1513.4t  10. 


oniieE  8.00  ie.»  1118 


5015.07  5.SII  17.21  10,71  13,6010.3!  I5.10  B.OII  19.011  13. 4fi   S 


Table  233.— B«e/  cattle:  Farm  price  per  100  pound*,  ISth  of  month,  1910-1919. 
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CATTLE— Continued. 
Tabls  234.— -Wai  eovi»:  Farm  price  per  head.  15th  o/month,  191,0-1919. 
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Veal  CI 

Ive*:  Farm  pri4x  per 

700  pound),  15th  o/month,  1910-1919. 
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Atw- 

tots 
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BUTTER  AND  EGGS. 
—Butter;   WhoUtale  price  per  pound,  191S-1919. 
[Cceamsr;,  extn.) 
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!! 

SI 
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is 
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2) 
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BUTTER  AND  EGGS— Continued. 
TA.BI.B  23S.— BuUtr:  IrUentational  trade,   calendar  yean  1909-191S,   1917,  <md  1918. 
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Tablb  239.— £uU<r.-  Receipt*  at 


I  Lesi  tben  £00  pounds. 
m«n  leading  marhtU  ti 


tA<  I7ni(ed  StaUt,  1891-1919. 


y«r. 

Boaton. 

Cbttairo. 

wauk^. 

81.  Louis 

Cisco. 

Totals 
dUes. 

CUidn- 

a 

^""sTiKB 

Pouni4. 

I4fi,a2s 

is 

round,. 

8,001 

Pound,. 
13,044 

14,  sat 

Pound,. 

Pound). 
319,300 

117,333 
339,794 
383,815 

Packofa. 
177 

Packata. 

r 

13 

oan 

JR 

SIS 
Is 

•1,874 

7i,eo» 

8;S 

7S,333 

37i;wS 

as 

318, 9W 

as 
is 

277;  Ml 
1«S,77» 

8,001 

|i 

s'Tlfl 

b;«7> 

7,076 
S,«»4 

e,ii4 

13,477 
M,S7S 
14,080 

as 
as 
Is 

aolsBO 

n^ 

h;io4 

U,1I1 

1 

i 

31 
M 

1 
i 

801 
STO 

uo 

1 

!«7 

349 
030 
031 

345.348 
310,471 

3»|747 
344, 4« 

!ii;S 

486,363 
4M,0S0 
440,411 

306,518 

338 
131 

i 

ISO 

i 
■| 

IBl 

it'SJ 

33.031 

Pbiladalptila. 

WW. 

083 

1,««0 

Yearbeoi  of  the  Departmeni  of  AgricuUvre,  1919. 
&UTTER  AND  EGGS— Continued. 


Yaw. 

BostDD. 

Cblcuo. 

Hll- 

Bt.  Looic 

1 
1 

"Sir 

aSSi 

^.•^" 

v-Sl. 

19l». 

4  014 

a  HO 

,5;g 

s;a4i 

II 

Hi 
sis 

"a 

ii 

*S7 

i 

i'S 

l'.OTB 

Ii 

l'269 

t7;09B 
18,144 

Sis 

Ii 

W.4«4 

43 

i 

SB 
M 
40 

~^i 

Tablk  240.— Ejs*.'  WhoUtaU  price  prr  dozen.  1913-1919. 
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BUTTER  AND  EGGS-Continued. 
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Table  252.— IFooi;  EslimaUd  production.  1918  and  I9J9. 
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HmmbtT.   JftHHbrr. 


PIorlfE... 


NorUiDttkoU.. 
Soulb  Dakota... 
Nsbnuka 


1;s 

Is 

5,«0 

■a 

i.seo 

wvomlnj 

ot^?.'.'.V.V. 


3a.4it 

S.SS 
IS,07S 


Tablb  253.— 

irooi(ii 

nwaihed):  Farm  price  per  pound.  ISlh  c 

/nwntA, 

1910-1919. 

Date 

1«9 

ms 

1917 

IBIS 

,.,. 

,.„ 

.... 

,.„ 

«n 

•«•■ 

iS'i::::: 

11;:;; 

Jut;    5 

s!t;;; 

11 

1 

i 

i 

5 

\ 

2 

3« 

S. 
£1 

Ohm. 

SI 

I5.S 
36.3 

11 

QMt. 

12.7 
33. 0 

33'. 

■a. 
a.3 

is!  4 

li 

isii 

sit 

7.7 
S.3 

si* 

!S;8 

Ob 

1! 

ij 

II 

I 

(XKt. 

1 
1 

i 

11 

i 

OEM. 

1 

10.9 
M. 

s 

StatisHcs  of  Farm  Ammals  and  Their  Pfvducts. 

SHEEP  AND  WOOL— Continued. 
Tablb  2a.— Wool:  Wholaale  price  per  pound  in  Bmton,  191S-1S19. 
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SHEEP  AND  WOOL— Continued. 
Tablb  2.M.—W00U  Wholetale  price  per  pmmdin  BotUm,  1913-1919 — Continued, 


Table  26S.~IfooI.-  WhoUtaU 

■price  per  pound,  191S-1919. 

Bntou. 

Pbllideliilila. 

8t.LoiII«. 

Date. 

01iloXX,»Mli«d. 

BattDb,widitd. 

low. 

High. 

Aw- 

Low. 

mgh. 

Ay«. 

age. 

Unr. 

High. 

Aver- 

Cenlt. 

AT 
76 

Cab. 

30 

» 
31t 

XH 

SG 
47 

OS 
7B 

Oertta. 
M.5 
37.0 

gs 

33.7 
37.6 

Gs.a 

79.8 

CmU. 

Orati. 

OfBto. 

38 

S 

43 

47 

48 

76 

90 

Omit. 

33 
SS 

41 

48 

76 
S6 

go 

CaU. 

as 
33 

7a 
0) 

37 
38 

SI 

34 

43 

74 

0" 

a3.a 

sao 

2S.8 

as 

"■■(,)■■■ 

■mn 

luly-December 

-J    '"*" 

3LB 

1910. 

111 

1917. 

ritT 

IMS. 

87 
07 

Si 

70 
BR 

67: 5 

73 

7S 

70 

i 

i 

70 
71 

71 

«8.0 

61 

as 

7a 

It 

B4 

86 

70 
70 

so 
75 

70 
70 

70 

78 

72.1 

70 

so 

Gdoi^Ic 
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SHEEP  AND  WOOL—CoDtinued. 

Table  ffifl.— ffboi.  Intemalwnat  trade,  calendar  yatrt  1909-191S,  1917,  and  191S. 

["Wool"  on  this  liblelncludes:  Wuhed,  unvasbed^ooured,  and  polled  wool:  ellpe,  sheep's  wool  on  akfna 

(total weight otwoolandskin^'akai):  »ndr"-"- .—'«<.—  ■—...•-•.-"-..—  =-.--. — ..-..._ 

ot  iTool.   The  lollowlDg  Items  hare  been  cc 
and  d;ed  wooli  flocks,  gi 


le230.] 


id  ail  other  animal  flb^  Included  In  Ij lilted  St 

I  considered  aa  not  within  this  dasslQcstion:  Cofded,  coi 

wllh  hair  on,  min  mate,  noUs,  and  tops.    See  "aatKtal  n 


Country. 

'S-ifS 

IS18 

Coontrj. 

A^jage, 

tt 

(prelim, 
ftiary). 

Fnm^ 

Poundi. 

ira.ase 

Pmiul,, 

32S,204 
(i7ti,fl79 

■sss 

IU,IM4 

11 

288,773 
32i;370 

1 

S33 
408 

178 

15,348 

Ss^^-Awca:- 

«,479 

41,S0l 

■!:£ 

S-in 

2S,7U 
lOifiM 

«,ieB 

Othtccountri^" 

^^^^ 

.g;!g 

IS 

«ai,s38 

481, 9§S 

^^'.'^.. 

a.BBi 

18363 
638,196 
420;ws 

13,438 

80,681 

UnitM  Kingdom... 
United  BtalM 

TolaL 

47,  a» 

...*''.'*". 

SSSriiii;::;::;;:: 

.k«8.a» 

SWINE. 
t.—Swiiu:  Number  and  wlue  on/omw  « 

returns;  figures  In  mmm  < 
ws  oi  DumLffin  BIB  uolalned  by  applying  i 
mbera  olthe  preceding  year, "  "- -" 


iTlng  nnmberx  as  ot  Apr.  IS,  Is  n 


the  tJmUdStaiet,  1S67-19X0. 
e  estimates  ot  the  Deporteunt  ot  Agri- 

Sreentagea  of  Increase  or  decrease  to 
so  Is  used  lor  applytng  pereentaCB 
be  ohsarved  tiiat  the  census  ot  1910, 
r  censuseH,  which  related  to  numbers 


Jan.  1- 

Number. 

Jan.l. 

TO,  978,000 
ION  431  000 
155,105,000 

"1 

sioo 

'•K.r- 

H,6M,oao 

H,  3 17, 000 
»,31fl,000 
26,791,000 

18.063,000 
35,727,000 
2S;  077;  000 
32,262,000 

»AZ 

p.m. 700 

ass 

43,270,000 

ass 
ItiE 

50,302,000 
51,603,000 

60  625  000 
M,  398,000 

U.tH 
3.29 
4.SS 

B.SO 

(295,426,000 

ass 

86,530,000 

Si 

11 

DOO 
000 

Jinil 

74,351,000 

ass 

5,ei 

b:68 

a 

3!  IS 
4.28 

00 

00 

00 

I 
00 

i«^.r':::: 

V 

00 

00 
00 

00 
00 

7.78 

iaS 

f-i 

6:02 

1.96 
1.48 

4.72 

170,535,000 

338;4oz:ooo 

196,, 170, 000 

aoo«3  0oo 

220,811,000 
291,307,000 
M3,418,00O 

1911^'..,/-; 

Is 

il 

65,620 
«S,4I( 

i 

74,584 

000 
000 

000 

523,32^.000 

^.^■^ 

Vw 

210,194,000 
241,031.000 

Yearbook  of  the  Department  of  Agriadture,  1918. 

SWINE— Continued. 
8. — Swine:  Number  and  value  on/arm*  Jan.  1,  1919  and  1910,  by  Statt*. 


Bbodo  lEbuid . . 

ConneoUcut — 

New  York 

New  ]erse; 

Peiin9?lvuila  ■ . 


Ibcybuid- 


South  CmUua... 


a^^miia'.'. 


IM.OO 
3B.O> 

IS.  00 
37.00 


1,3M 

8,947 


113,100 
31,V78 


101,  M3 
Sl.lOt 

3s,as 

32,433 
37,701 
36,513 
23,  MO 


Table  259 

- 

Hog 

;  Farm  price  per 

100  pimnda,  1010-1919. 

D»le. 

1«« 

m» 

m, 

m. 

19.5 

••" 

m, 

«« 

,.„ 

1910 

^»sr 

II---- 
July  It::;:: 

1 

i 
I 

: 

3 
3 

53 
3» 

i 

M 

li 
11 

11 

1 

K 

1 
1 
1 
1 
1 

1 
I 

J3 

I 

t 

8, 

86 

1 

70 

M.£7 

1 

i-i 

If 

I'si 

94 
04 

i 

11 

»7.7S 

i 
II 

S.OS 
7:10 

SB.  a 

S.M 

11 

&i 

10.31 

1:1 

Statistics  of  Farm  AnimaU  and  Their  Products. 

SWINE— Continued. 

Tablb  260.— Bogi  {live):   WholeMaU  price  per  100  pounds,  1913-1919. 
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LIVE  STOCK  VALUES. 
Table  SSl.^Aggregate  live-itod  value  eomparitmu,  1919,  19!0,  and  average  1914-1918. 
[ftim  TihiM  Jtn.  1,  In  mtllhiu  of  dollara,  1.  e.,  000,000  omittod;  SUtas  Bfrangsd  aownUng  to  IBSO  rank  In 


mbaiV^'^"'.\'.'.'.'..'. 

UlDourl 

Wlsccmsln 

OUo 

Hebrealu. 

Hvw  Tofk'.V.V.'.V.V.' 

PBrnuTtVantt 

lUdilgui 

CUUDtnUt 

BouUiDakolB 

Oklahoma 

Ownla 

lUss&lppi 

Kcntuck}' 

Colorado 

VoMiCtiiAioi'.'".'". 

North  Dakota 

Vhfhilti 

Louisiana 

NeirMoxko 

Sooth  CaroUna 

WTOmlng 

Idaho 

VfaOOrii^'.'.'.'.'.','."'. 

West  Vlreliila 

Florfda 

Utah 

Uar;luid 

Vannont 

MaiiiBf^.''.! ":";;;: 

UaBachuselts 

CooDecticut 

New  Hampshire,  ,...^ 

Delaware 

Rhode  Island 

Unllod  States . . 


Bones  and  mules- 


Total  (DBttle,  bop.  gbeep, 
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LIVE  STOCK  PRICES. 

Table  268.— PrieMO/Kwettoci  6yapM  or  cioMM.  UnitedStaUs,  1914-19tO. 


«* 

1930 

..« 

1.18 

1917 

1910 

19U 

1014 

HoTBes: 

lOtW 

«LB2 

M.4I 

40,98 

•43.03 

tog.' 17 

ES.I4 
8S.I4 

34.97 
60.41 

8.83 

2L9D 

*4S.I0 

70.31 

87,  SI 

li 

*43.17 

70.11 

(13.98 
13!t.l7 
20.71 

11 

*44.S0 
09. 01 
1U.3§ 

SI.  47 

121  G9 
19.08 

fi 

&03 

lasa 

t4S.se 

1W.10 

El.  90 
70.40 

19.08 

3.03 
4.W 
4.4S 

74.87 

MnlfsT™" 

sa.s7 

*^"1jhX'i*'^""*" 

laiidiin£ra^jear!. 

St? 

^^^iidEr  1 

WethirJl"  ™'iSd"i 

4.00 

LIVE  STOCK  MARKETINGS. 
Table  263. —  Yearly  marletingt  of  live  itoek  at  principal  markets,  1900-1919. 


R««"P"-      S. 


Flpirra  loT  lWn-1909,  Incliuivp,  ven  tal 
thBnnlUjd  Btalos;  1910  and  3ul)aiiquoQtiy 

The  reoelplaol  calves  (not  Included  In  "Cattle")  at 

St.  Paul.aQdBlouxCUr.camlilDiyj.wi^reabMit  1,180,401  in 
In  1810,  730,I4S[iil91S,0M,0001n  1914,  741,000 In  191^  about! 


m  the  Uonthl;  Bnmmuy  ol  CommiToe  and  Flimnis  ot 
iniclsl  reports  oFlhe  fitockyarda  in  the  cities  mentioned. 
...  ..  .1.,  gto(,|(ya,dg  o(  Chicajai,  Kansas  City,  St,  Joseph, 

- ,361  7R7in  I9l4 1,180,083  in  1917, 9l8ft« 


iio,ii»'iD  i8i2, 975,000  In  i6ii,  «8i,ogo'tai  liio, 


THE  FEDEKAL  MEAT  INSPECTION. 

Some  of  the  principal  facta  connected  with  tlie  Federal  meat  inspection  as  admin- 
istered by  the  Bureau  of  Animal  Industry  are  shown  in  the  following  tables.  The 
figures  cover  the  annual  totals  bejrinning  with  the  fiscal  year  1907,  which  was  the 
first  year  of  operations  under  the  meat- inspection  law  now  in  force.  The  data  given 
comprise  the  number  of  establishments  at  which  inspection  is  conducted;  the  num- 
ber of  animals  of  each  species  inspected  at  slaughter;  the  number  of  each  species 
condemned,  both  wholly  and  in  part,  and  the  percentage  condemned  of  each  ap«cieB 

•  *      'aPederal 

Jc 


andof  all  animals- the  quantity  of  meat  products  prepared  or  processed  under  F 
supervision,  and  the  quantity  and  percentage  of  the  latter  condemned. 


Yearbook  of  the  Departmevi  of  AgricrJiure,  1919. 
THE  FEDERAL  MEAT  INSPECTION— Continued. 


Estab- 
lish- 

Cattle. 

C8l>M. 

SwIlM. 

Btoop. 

Ooats. 

..^. 

708 
7K7 

eifl 
flSB 

1 

884 

ri7 

i 

105 

IDS 
18ft 

11       m 

i|       Is? 

1   i 

H 

»:    07 

31       no 

21          01 
31          163 

1     1 

4C          M7 

«       m 

9       i7e 

1  i 

4          166 
4          S4 

!     S 

1          US 

B        lee 

11          (70 

Is 

ll^SIl 
111,837 

J, 

« 

Table  265.— Condcntnationi  o/onimali  at  tlaughter,  1907-1919. 


Ycmr  ended  June  30- 

Ckttle. 

Ctl-ns. 

BwliM. 

Wholo. 

p«. 

Per^ 

Whole. 

P»rt. 

Pet^ 

Whole. 

Put. 

:sa 

as)  IIS 

11 

E2,49S 

iii 

ill 

188,915 

1.W 

107 

fi,414 

1 

5,941 

li 

34S 

i 

;7so 

,W8 

■1 

11 
ill 

113, 0?8 
ISSlffiS 

nt'ssft 

877,  E38 

Si 

433,433 

GO 

1 

2.18 

77 

S;;;;;;;;;;;;:;;;;; 

■s 

101 

X«c  ended  Jmii  30- 

Sheep. 

0«M>. 

AU«U«-1.. 

Whole. 

Put. 

Pet 

Whole. 

Pert. 

.'■^, 

Whole. 

Put. 

,».. 

e,S34 

li 

'MW7 

3M 
34,714 

1 

n  in 

43 
33 

i 

S4 

78 

SS3 

t,341 

S! 

nn. 

149,703 
Ml,  057 

!S:S 

SMieoo 

375,087 

302,317 
ai2,M6 

S:SS 

'4S3  ssa 

SfiS 

32 
IS 

1 

28 

i 

.35 

that  the  porta  bore  recofded  en  prionl 
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THE  FEDERAL  MEAT  INSPECTION— Continued. 

Tabu  266.— Quanlifu 


P„ 

dBinned. 

dinuwd. 

Poumi. 

Pa  ant 

Sf^SS^ 

saus^e,  canned  beef,  lard  Bubatitutee,  a. 
number  oE  less  important  items. 

It  ahould  be  understood  that  the  above  producla  ai 
to  the  carcass  inspection  Bt  time  of  slaughter.    Theyaj  . 
poitiona  of  the  carcasa  sa  have  eubeequently  undergone  some  procCM  of  manufacture 


Teu  ended  ioae  30— 

Total 
imporbd. 

Belund 

or  refused. 

i«T,an,ais 

2tS,023,43T 

110,  SH,  470 

i7B;Svi4a 

wa,\ta 
»o|asB 

Ptmait. 

PtreeK. 

H.SIl 
414,  Ul 
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IMPORTS  AND  EXPORTS  OF  AGRICULTURAL  PRODUCTS. ' 

la  of  ttH  foreign  commene  and  naTfgBUon  of  the 


Table  268.— Agriculttiral  imporU   of  Che    UniUd  StaUi   during   Utt  3   j 


Ytai  ending  June  30- 

Article  imported. 

mr 

1918 

Quantity. 

Valna 

QnanUty. 

Valn. 

linanatj. 

Value. 

374,  KM 

393,719 

817,863,178 

440,399 

'S"^?.^': 

13,«« 

l,l»«.033 
»2,370 

879 
4,233 

TO,  744 

48o;fle9 

™ 

308,730 
441,606 

Total  hones... do.... 

l,888,3ra 

S,lll 

1,187,443 

4,oaa 

ISO, 2*4 

'^'r^'.ss. 

i«,m 

as«,64fi 

177,681 

1,979,748 

183,283 

1,914, 47J 

il&i.iiiiijSSSi; 

«,«» 

113,167 
72j;iB5 

13,6Sa 

324,183 
614,831 

34,236 

821,814 

ia,«CI3,85B 

21,958,378 

40,924.  TflS 

BeMTOi pfflmdi. 

2,88S,Bg3 

8H,31S 

1,826,618 

632,356 

2,126,942 

791,68) 

"Sff"": «.... 

} 

193.767 
«,46S,fl33 

a.  412, 713 

1.806,925 
9,839.305 

3,573,063 

4,131,460 

2;442;306 

[  x!  183;  7a 

1,  MO,  133 

"SS^SS; 

M!liS5 

T,071.m! 

8,380,393 

8,329,  aSB 

io.si7,m 

?! 

368,286 

(■) 

1,732,9*8 

14,897,603 

?i 

483,636 

(') 

4,057,417 

748.709 

1.212,471 

3, 963;  911 

9,085,449 

186, 600 
1,418,704 

■.SS! 

3,143,190 

1,007,731 
437, 7n 

££!■  slDumeD pounda. 

Ea  jolto  or  (roum  eggs. 

FeatheiB  and  downs,  cnidBi 

0">"    -; ^•'■■■ 

Flbm.«ilm»L 

<D,OBa 

M,99S 

166. 085,  M9 
4,«1,IB4 

361,447 

34,846.197 
8,681,344 

819,349 

734,710 

34,321,030 
16,013,903 

807,189 

303,643,26V 
14,687,070 

Total  sUt do... 

»,3Sl,«» 

160,671,808 

43,680,988 

IW.  624.786 

105,030,343 

8,583,978 
23,887,365 

1,088,135 

60,068,643 

317,517,484 

Wool,  and  hair  of  Uw 

CSDNl,  goat,  alpus, 

and  lite  anlinalS-^ 

Class    1.   clothing, 

lapaco.elc.pouods. 

Z?9,M1,S01 

17.0S5,M3 
87,673,671 

8,182  WI3 

ioi,6oa,»ti 

6,723,737 
lfl,8U,aS8 

3,096.106 

309, 888,  MO 

13,963,957 
S8;9»*;6«3 

2,312,378 

317,»44,S«8 

3,383,551 
84.178,453 

7,908,093 

183,832,087 

38;  387;  108 

4,047,321 

Total  wool 

372,373,21S  lil  137,170 

379,129,934 

198,546,911 

423,414,894 

334,410,00 

Total  animal  llbere, 
pounds 

113,733,  Ml  |:91, 708,678 

422,810,913  '389,170,677 

472,483,307 

441,937,M. 

■  Forest  producta  Come  wit 
Q  alpbabetlcal  order  In  these 
>  InelDdlncall  Imported  Ir 
•  NotstMed. 


In  the  acope  ol  the  Department  of  Agriculture  and  are  tberslore  inrfidwl 
I  of  dutr. 
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Imports  and  Exports  of  Agriculiural  Products. 


yearetidlnfrJuneao— 

Arlicle  imported. 

IMJ 

1918 

19l9(pre!iiolnBry). 

Quautl.y. 

Va:ue. 

Qnantltj. 

Value. 

Quantity. 

Value. 

i:|| 

IS 

'■SS 

'ii 

74.933 

Oluo  and  eius  aim . .  .do. . . . 
HoMj gallons.. 

!5?:S 

BlooS,(Wed.^ .  .pounds. . 
Bones.  hoote.anSbcmE, 

(1) 

389,466 
987,644 

(■) 

0) 

462, 7M 

13,880,870 

618,630 

Cni^  unaottod. 

1»,4W 
4,OM,539 

1,381,411 

33,483 

3.M6,687 

79.131 
4,894,046 

45.960 

Sorted,    buncbcd,    or 
piapared.... pounds.. 

6,640,026 

Total  brtstlBa.do... 

4,156,999 

4,433,947 

3,970,  LW 

4,973,177 

4.222,969 

6,713,999 

861,973 

2,224,676 
'8l8;i98 

1.451,273 

28,128,688 

3,965, 109 
4:02^839 

21,710,206 

3,161,233 

1,284,174 

660,306 

M8,393 

28.4iB,875 
8,833,388 

fS;-iiiiii:!»r":: 

Bide  cnrtlDES  and  otber 
glue  stock.. ...pounds.. 

33,«39,'W 

1,166.309 
'326:387 

618,286 

(') 
33,938,381 
12,399,814 
IS1,13«,«U 
I2S,3«3,408 
9I,4M,34i 
13,214,9(0 
IS, 183, 138 

'»S«;82fl 
5S,J83,«S8 
W,  448,730 

iolnelHi 

MIS.J19 

(') 
11,062,869 
4,630,193 
48,714,600 
61,336,  IH 
61,7n,399 
3.942,410 
3,731,858 

10,4>7,8M) 

(') 

8,893.766 
4,287,649 
79,855,271 
190,844,499 
69,736,829 
10,197,108 
2,898,867 

3,909,996 

m 

3,690,479 
1,8T7,1» 
23.929,479 

43.820,646 

29,741,969 

1,989,486 

637,286 

ss 

11.833,846 

0,614,989 

4,026 

11,602,386 

9,046,040 
33,181,576 
220,698,165 
78,159,320 
10,846,208 

2,762,086 

3,560,613 
1,063,490 

29,464,459 

35,431,056 
6,831,334 

^S°'"""' 

'94s 

Si,i-i-S3Sv 

6,997.424 

9,685,052 
69,7»,818 

48,015,667 
3.210.832 
698,205 

Hose  and  ess  skins- 
Dry pounds.. 

arien    or     pickled, 

Gr»n     or     pickled, 

pounds...:. ,' 

Of"' pounds. 

721,754  i        '670,i85 

17,954,483       32,238,684 

li,62«,K)2       23,330,331 
2,779.083          9,226,179 

986,137 
10,183,506 

Totalhidesandskln^, 

700,207,497 

210,383,608  1  432,616,  fiM 

46,394            260,031 
981,212            (') 
274             1B,0SB 

1,613,090      25,*51,fl56 

656,948  1      2,007,601 
2!«l,795  '■      1,847,733 

3.773,082            0) 

.31,638,352 

„,,„„l......^ 

■^r"  ""■■ 



190,293 

<■) 
(82 

16,217,118 

4,684,131 
1,951,227 

(') 

Heat  propara]  or  pre- 

7,320,101  1  136,878,504:    37,779,082 
5,994;           16,166  1             8,460 

3,851,890      36,870.374        6,829,617 

267,048        4.642.317            936.828 
373,301  1      2.744,412  1         8t5,S99 

15,157.317        6,813.632]      1,433  «B 

Baet     and     veal, 
eittacts. .  .pounds. 

(') 

■  Eioept  sheepskins  with  ttie  wool  01 
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Year  undlii*  June  30- 

1M7 

i>ts 

1919  (pro!Uniu«T). 

QuuiUtT, 

Value. 

QuanUty. 

Vsln«. 

QuanUly. 

Vain*. 

l,l«,I77 

T 

i,«i;o2s 

m 

('} 

ToW  pMUne-hiMue 

(') 

ra9,i»,it.7 

(') 

170, 037, 887 

750,461,887 

115,388,770 

s«),«i3,ans 

104,000,274 

B,  4*3,028 
474.13S 

713,828,016 

TiaBTABL*  uirm. 

ffl,»as,80s 

30 

3,S14,8S1 
1,741 

30,107,381 
2,481 

33,228,216 
143 

5.a81,7W 
42,501 

B^Sir^u. 

Cocoaandchooolsto: 

'l;^:^! 

W.S31,3» 

'ssalisB 

399,010,401 

41,377,479 
M,BN 

■"■S:!!! 

'^'^Z 

otaW. pounds.. 

S«,<S3,S97 

«,  387,118 

899.312,17s 

41,371,378 

313,194,738 

36,000,0*0 

Cofle* do.... 

l,3U,870,S0J 

133,lM,Q0a 

i.m.sBo.m 

103,  OU,  630 

l,O18,01»,174 

143,080,619 

CoffMnbMltaUs: 

37,3flS 

B,381 

SO* 

35 

luu    ud  'juM'tnim^' 
NnZMtondbz-ito... 

SSr:-.:.::::;*::. 

b;?35 

1 
■sis; 

3,913, 4  H 

l?,Z7  ,4SS 
1.71  ,7« 

0,813 

30,810 
78,311 

'lis 

"AS 

1,749,378 
2, 872,801 

2,410 
IS,  118 

s: 
■11 

i7.(o3,8ia 

7,715,530 

i:«)i;66* 

3,020,174 

ISi 

^447  7«t 
51,131,601 

i;7S3;aw 

108, 1»,  284 

145,062,  BS3 

ClDcnoTB  buli.  .pounds 
Cotk  wood  or  oork  twrk, 

i,83i,»r 

•R5,93S 

1,870,389 

3,J73,B18 
(1) 

810,775 
3,001,827 

3,866,168 
20,501,971 

303,061 

Dyewoods,  and  ailnwW 
f^woodT.longt™. 

■liffi 

1,137,400 

189.178 

ss 

■«;!.1 

■SlS 

412,053 

i3i,«sg 

4.131.570 

87,470 

3,018,111 

17,S10 

&»,»** 

2,500,HM 

152,919 

4,573,9M 

319,993 

8,a88,lW 

Total  d;«woodi,[tnd 

1,479, IBS 

3,238, lis 

sdBiGooi^lc 
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v«„™„.„«^ 

Artldelmportad. 

j 

QDantltT. 

VBhlS. 

Quanatj- 

ViJuo. 

Qouitlty. 

V..U. 

Arabic     or     Bnwjml, 

41,4«,T«) 
10,133,8JS 

3,403,<03 
9W,S73 

(1) 

30,O08,S4B 
S,BM.(«31 

3,4H;193 

3,8W,M3 
95S,B5a 

S,BB,«74 
!.^.7M 

17,895,777 

B,flog,3ai 

°S"::r.S-:: 

Chlels. do..-. 

aambier',"ii"^n  ti-' 
POD** pound... 

1,389,700 
1071  983 
s:  046;  494 

1.751,481 

054,111 

IndU   nibbv,    gutta- 

333,373,711 

I,M9,1W 

IM.3m;674 

17,47S,St3 

I,IS1,311 

3«,S9B,01S 

»2, 800, 391 

401,471,831 

SS;^ 

SKKS'ir* 

137,930, 131 

Total  bid  to  rubber, 
Mo- poundB.. 

3fti,gi3,7ii 

ira,iis,s5S 

in,Bm,oio 

I0t.M3,33« 

4M.m,oo4 

101,193,551 

S!fc;:::::::::::t::: 

».»,». 

i;S;S', 

33,913,  i» 

(■) 

9,S11,U1 

14,903,063 

^,67i;bJ7 

!;!g;3 

Total  Eiuns... -do... 

(') 

114,  ins,  m 

0) 

m,za.m  \  m,m.m 

181.979,448 

SI.9»,71B 

18,  Ml 

l,m,780 

4a,m3,9iB 

I.STO 

1,013,140 

''%S~ '""'•■■ 

tat 

' 

'ffiS,?;'sr.,i, 

10,  BM 

73,3(7 
11,037,093 

5,198.904 
l,371.«M 

3,5M 

I01.S33,1SS 

1S,*40 

U,0«,MI 

4,917,112 
71S,»7 

as 

130.993,903 

9, 311,  OSS 

1.850,003 
15,050 

^"niSSSt '"""•*' 

Tow   Unntag   m». 

7, 930,  BBS 

S,  972,483 

0.853.413 

Br&rroolorbrlarwood 

^^ 

ui.aoi 

W3,037 

Crtiin«t    woodn,    un- 

»l^::::'t:: 

s?'Si 

473, 7S1 

Is 

••li 

"JS,>,".yK.'. 

{') 

4.»,wa 

(!)            1     6,04J,«3 

07,017 

5,810.270 

'^.•"'..■ria;. 

i«,Mi 

I,a70,3(g 

a5.»H  1     nti,v7 

39,SSS 

705.801 
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Tablb  ti&.—AgriaiUwal  import*  of  the  United  Stata  during  the  S  year*  ending  June 
so,  79J9— Continued. 

Year  ending  ]UD«  30- 

Artlcln  Imparted. 

IBI7 

,... 

Quantity. 

Value. 

Quantity. 

Value. 

QuanUtr. 

Vah» 

vaonuu  HAtm— can. 

■nd   atbar   rawed 

Lr:-..-:"'t:: 

mtagi«i. K.. 

IBS 

11 

1,281,701 

i,R7s;wi 

1,787,170 

5,803,931 

32,0M,90S 

40,405,720 

37, 488.  IBS 

hS^-^^- 

is 

<,»6,28! 

1: 

822,818 
138,  «9a 
210:  WJ 

J,821,33S 

801,844 

9.3U.900 

17,aM,M9 

«I,17S.0S5 

«0,740.SO« 

lS.«t:: 

is 

7,018,401 

li 

0,138,831 

2I,23S 

lis 

TMriwodpoJlMong 

(199,175 

4Z,4S1,9H 

504,152 

31,589.000 

475,091 

TdUI  Iravtt  pniducts 
CDinnt9!"!!.paundi! 

m,  889,430 

335,033,450 

M.Ml.m 

Hi 

704,154 

a,338,815 
180,710 

i,BSfl;5«i 

34,549,  eu 

5,188,070 

■5;SS 

16,147,(M3 

1! 
'II 

2.114; 444 

"■S:S 

Oi»P«^ cuM-ilMt- 

1,40I,4M 

558,  U8 

085,883 

l;S8';iJ 

8!!s.i^^'--'-fe 

8,«l,7«> 

2,385,050 

3,501,371 

■■'^■SS 

1,850,319 

843,533 

110,0119 

1,897,070 

W,»4,3«5 

23,«6,349 

25,37,757 

A3I5,9U 

24,401,810 

2S,SI8,7I» 

Gnin  and  grain  prodoets: 
Qntn— 

1,4*1,  S29 

473,478 

41,9I»,4WI 

|.1M.«0 

2B;i7r>i 

;:S:l!i 

50.873,0(3 

3,311,211 

10. 132;  903 

Total  ptOn do... 

Grain  pro3iMta- 
BiBBd  and  biscuit. 

17, 1ST,  790 

43,M2,5(B  i    33,994,778 

02.319,811 

U.»M,027 

22.845,794 

a.  472,503 

148,401 

282,909 

1,458,270 
3;  684;  279 

0) 

880, 5M 
875,008 

100,141 

54,713 

0,372,333 
7;44.<N28 

558,779 
501,801 
38.040 

BO  430 

"ts?s=; 

58,800 

>».8IB 
3.804,345 

Total  grain  prod- 

6,.'i33,RiM 

13,073,015 

"is-aor 

«,  son,  371 

70,292,828 

Gooi^lc 
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Yeei  ending  June  30— 

AitielalmporM. 

■•' 

1018 

QuanUty. 

VohiB. 

QuanUty. 

Value. 

QnantUy. 

Value. 

M.400.2M 

4ai,M7 

357,311 

tKi8,Q21 

Ge,2»i 

4, 108, 810 
2,190,823 

l,Ma,8« 

410,738 
121,^ 

if 

♦4,818,784 
72,450 

3,895,114 

i;  853: 927 

1,149,980 

^11 

3» 
13,018 

18,877,035 
3;  445; 022 

1,008 

^£^£^ 

i 

prooieub. 

3,11E,M3 

7,792,'891 

1,377,098 

4,331,483 

M,B24 

61,317 

Bottled eoHoiS-- 

,,S;!S 

a82',8« 

3S;I?S 

416,578 

3.m 

27,387 
1,834 

ToUl  DUH  Uqoara. 

a,  WO,  177 

1«S,TH 

1,400,198 
3,M2.S48 

782.088 
1»1,2M 

708,907 

27,142 

J 

"^BlS.i-S.-. 

31.824 

647,668 

Botlbd dot.qt3. 

DnbottlBd galloiu. 

.,ffi;S 

3,488,  OH 

I.iS7;8Bl 

?;S« 

64,154 
910,693 

113,080 

977,567 

S,  043,100 

4,447,078 

8,4S5,74S 

8,614,703 

Total  BloohoUi;  Uq- 

,7,878,132 

11,655,008 

KoK,  barley.    (S«  Gmln 

393,318 

2,S8fl,l»» 

233,219 

2,8«,057 

96,160 
18,713 

1,431,273 

Total  auraery  stock. 

3,864,513 

3,328,700 

Nuts: 

*»i:::::»r-: 

'S;SI!S 

12, 817, 882 

-27,424 
712,433 

19,561,155 

4,37B,9S0 

'407:OSB 
2,788,038 

26,945,669 
2,396,104 
1,470,069 

i,li£;^ 

23,591,915 

302,680,488 
13,781,033 
31,118,343 

IS 

10,853,182 

1.726,983 

Mtedj  or  prepared, 

M7,0S7,73S 
fl.713,KH 

n.tm,  7*2 

a,  DM,  732 
11,181,301 

«6, 998,112 
20,5™,  973 
30,439,095 

c!SrS: 

SfflBa::-.::?r!: 

7S3,1GS 
891,688 
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Tablb  26S. — Asricultwnl  imporl*  of  the  VniUd  StaUt  during  tht  3  yeiav  ending  June  SO, 


Year  ending  June  30- 

ArUcte  imported. 

1917 

1918 

I919(pc«llmliiaf7>. 

Qmuitltj. 

ValM, 

QoanUty. 

Value. 

QoanMtjr. 

vaiuft 

Nutil-Ccaitinuix]. 
Hamiu,  crude.  .ponDds. . 

'sss: d..^. 

IJasbelled do... 

^.;:::::fc::: 

C) 

S;!!!;S5 

O 

P) 

?;^;?S 

i;575;i3» 

{') 

11, 155,800 
13,133,510 

{■) 

**'lS3'084 

4,251,687 
1,4JH,9<4 
850,202 

748,«B8 
18.600,561 

t38,S37 
339,708 

3, 534,  MB 
488,844 

32,87S,flg« 

52,850,788 

OUeske pounds. 

S2,«71,aM 

6M,871 

J5,H9,H2 

574,082 

71,  see,  840 

2,579,  S20 

mm 

iM,m 

ia;T08;i2« 

110,808 

S;S:S 

0111,018 

ill 

162;  am;  235 

7B,S80 

sit, sea 

10,502,871 

■■!i!:g 

2«.,l«,^ 

i4;j9i;3i3 

50,827 

t,S16,7«0 
8,288,788 

4S;S 

■!:S;!S 

32,208 

4,038,073 
7:31^  824 

3,87^211 

m 

2,027,  l« 

688,923 

989,812 

8,216,645 
li;392;724 

1B;280:76Z 

1945  145 

2,091,062 

238,805,006 

i:l;i 

Nut  oil,  w  oil  of  nuts, 
Chined  nat.galkw.. 

oCa.v.-.'*':: 

7,215,918 
11,4BE,8« 

177,757 

Si 

Total   flied    cr   ei- 

43,HS,65G 

87,988,313 

■  108,294,485 

Biroh  ^     ogeput. 

a,» 

.,S;S 

a,«. 

^l?8 
3,917:710 

499;2« 

47<^U1 
3,86S;4W 

Total  valatlte  or  es- 

3,M5,«2 

4, 371,  OOF 

Totttl  vegetable  oils.. 

17,013,987 

re,  357, 322 

Opium,  crude pounds. . 

88,812 

8«,418 

157,834 

2,443,£iS 

345,614 

5,168,068 

CLeanad pounds.. 

Uncleaaed,     inoludlng 

07,153,038 
»,  985,798 

37,T30,02< 

2,735,702 
2,2(10,173 

747,922 

345,878,204 
82,317,754 

48,064,850 

12,224,684 
2,5*8,034 

1,528,887 

280,206,782 
49,688,872 

33,831,809 

13,527,1(9 
3.141,«M 

'^U".'.:.."^..-. 

2IS,(M8,8S8 

5,773,797 

4*8,058,808 

18,311,705 

383,718,203 

17,  BBS,  989 

eBr.,tapl«a,etc.pouiids.. 

(') 

3,712,B,1fi 

(') 

5,530,889 

56,507,281 

2,730,378 
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Year  ending  June  30- 

Aitlc'e  Imported. 

m- 

1918 

19l9(prB-iininarT). 

QuanUty. 

TM,gS7 

Va!a«. 

QuanUly. 

Va'ue- 

Quantltr. 

Va'u& 

Seeds: 
Castor   bMins   cr   mmIs, 

II,1M,9S5 

v»,tm 

4, 50*,  MO 

1,044,014 

7,07i;3a9 

IS,  ^,542 

12,273,882 

1,322;  027 

628,  »2 

!;S:g! 

11  272  750 

■^.^s- p»,<... 

2,S?J;^ 

5, 878;  849 

JS,879,«M 

50,  Ml,  523 

"^rf^v 

"•lis 

3. ess, 049 

(') 
8.a0,(O3 

B,M4,009 

38,HS,StB 
1,M4 

8M,0» 
501,391 

w 

6.0*3, 4ra 

2,080.609 
30,734,797 

244.05* 

Clovoe pouDdi.. 

Oknger  root,  not  pre- 

nS.v:::;'*^^:: 

P^iJ^btaekw  white, 

106,084 
812,660 

TotsI  ungtannd. 

31,310,074 

4.S21.73A 

53,311,309 

7,501.009 

63.160,252 

°l£".:..,fr':: 

Other do.... 

23,2S0,28S 

3,123,2M 

24,751,415 

4.018,30* 

1    2,276,418 

1,184,380 

,    6:736;5IS 

S;ffi 

Total  Bimmd.. do.... 

S3,2M,288 

3,123,288 

24,751,425 

4,018,304 

9,107,313 

2,138.313 

Total  iptoea.... do... 

M,t30,3e2 

7,74&,0K 

78,052,734 

11,519.313 

72,357,565 

12,100.660 

Starch pounds. . 

n0,237,««8 

073.530 

21,852,145 

1,673,477 

12.011.177 

1,042.460 

XlBMOsl" gallons. 

1(1, 94(1,  S71 

130,730,S51 

0,177,533 

130,074,717 

7,471,080 

%m 

2S.M7 

!30,574;!Bl 
370,  rao 

4^8,277,raS 
5,040,474 

73 
236.IOS.B88 

909,412 

1,180 
5.831.082,457 

4,064,085 

1,056.220 

Total  mw..do... 

S,332.7«,S6( 

230,94S,M4 

4,003,327,240 

237,015,371 

5,838,047,722 

309,403,314 

Total  sugar  and 

2u.m.2^ 

248,191,204 

316,874.374 

103, 3M,  410 
7,97S,3« 

30.889,030 
780,495 

108,172,102 

404,280 

10.860,755 

To^: 

3,eiT,189 
«,H7,S30 

i,304,««7 
M.«17,0«a 

4,815,207 
82.175,334 

41,478.218 

12,324.*82 

7i,6M,621 

13,305,601 

Total  tobacco, 
P^u-xls 

«,ll».119 

ZS,922,4S* 

se.seo,Mi 

45.986,866 

83.961,103 

66.829.689 
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YtwuuUne  Jane  so- 

wn 

I«S 

1919(i>cdimlnu7). 

Qiuuitltr. 

Value. 

Quantltr. 

Value. 

QmmUly. 

Value. 

VsnUlftbnaiM pound.. 

Twm 

11,882,678 

914  «8 

»1,47S,97« 

042,308 

|l.eT7.SI« 

Onloni''.' '.'.'.. .  buiAels '. 
Pai,  dried do... 

3,7<T,B93 

1,7ST,»4S 
I.163,IE1 

3,  on,  025 

U,137,M8 

3.03S,0M 

<.  706,812 

:;a:: 

aloesloM 

1,180,480 

17,274,604 

S,8»,072 
1,460,136 

2, 150.637 

4,016,860 
3,634.070 

16, 067, 865 

9.041,081 

3,63S,S6S 

Total     tnota     and 

24,388,828 

27, 799.  OSS 

^'S^J^^T'^^. 

<,J§4,7gS 

1,««3, 184 

a,ojo,80J 

;«t.0B7 

831,817 

;ii:2a 

T^preparedorpi*- 

4,784,00 

2,378,888 

J,  006, 277 

29,1*0,889 

30,175,780 

33.887,306 

K&Ubi,v.vgB: 

203,904 
7,218,103 

»t,037 
i,739;i» 

66,772 
8,707,3«« 

=,Ag 

^^"•'^ 

>.^^ 

Total  veceUbls  nul- 

1,167,208,230 

364,792,164 

Total  Twetable  mat- 

8.44*,SO8.800 

1 

,070,10T,T2a 

'rsssssfe 

ll,T27,«71,63» 

ll.9S3.90-.437 

2,087,120,230 

Total  agrlmiltaralini. 
p«ls,  excluding  lor- 
ost  producto. 



l,404,W2,10t 

,618,873,078 



.      .      . 
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19  IheSyeari  ending 


YHirfndlngJiiDe3l>- 

»«,*™»«d. 

I9I7 

1018 

QuantllT. 

Value. 

QmnUt;. 

Value. 

quanlitr. 
«,3« 

Value. 

ANIMAL  HjinSB. 

IS 

s».!Xii'.xs 
a;  MO  894 

'38T;98S 

18,213 
SI  765 
28  879 
7,050 
9,280 

11,247,800 

'S7;028 
256,620 
323,068 

[89,3»a,S.« 

10,718,851 

383,667 

131,601 

189,871 

68,117 

134,508 

'■^ss:'t:. «... 

CbHtM do.... 

150,141,231 

8,749,170 
15,240;033 

25,136,641 
353,629 

44; 303;  078 
528,759,232 

lol  785)153 

728,740,600 

".■S.S 

Totoldairy  products, 

40,370,473 

85,010,866 

122,160,943 

24,026,424 

7,668,911 
75,401 
368,862 

18,060,187 

7,167,134 

ao2;a36 

28,384,783 

Ffb«T9,«ilDud: 

21,782 

a,  148,  MO 

13,418 

1,230,296 

993,143 

91fl,,506 

645,717 

2,170,132 

1,243,714 

093,143 

016,506 

64.%  717 

MO,  772 

fc;---:nS-:: 

1,061,231 

513,775 
736,139 

4,901,761  1         ^7,679 
16,090.672  1     2,509,570 

7,283,683  1      1,432,589 
10,368,342  1       2,422,4.54 

PacHng*ou)eiwodDCta: 

^c'inned pounds.. 

CurodorpliAlod.do.... 
Freah do.... 

OIPomaiBarine; !  Ido! !  I ! 

«7,  ,536, 125 
67,110,111 

ISi 

11,'065|019 
l,7W;3i7 

370,032,  BflO 
56,603,3^8 

30,034,707 
7,702,524 

12;iS2',7S7 

16:210:097 

'!:S;!g 

79  227  540 
1S,J»,«4 

■i-otalbeef do.... 

423,673,997 

6^  .'.17,  .564 

600,132,371 

122,017,  OHO 

691,173,312 

l.'.S,  172,068 

103,477 

IIS 

j 

Grease ,  grsose  scraps ,  and 

LS,&rr.-.. 

2,086,815 
2612  488 
1,080,624 

^^■JJI 

Hides  mi  sUds,  other 

1,374,033 
7,365,461 

■,S:ffl 

MO,  459 

2,011,357 

,;.S:S 

'  li;S32 
661,505 

2,778,893        1,597,141 
10,206,357        3,238,151 
'    eo  697            '   14  140 
1,737,326           729,671 

Other do.... 

0,971,240 

2, 970,  SI 

12, 144, 817 

4,089,493 

Hopls,  hooM,  and  horn 

378,294 

338,642 

330,877 
32,036,601 

M,3»,493 

418,213 

31,278,382 

"'i'M','^' 

329,576 

131,750,503 

1       2  023  IK) 
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Year  ending  June  30- 

Article  eip(7t«d. 

,m 

.9,8 

leiO(preUiiiinMT). 

QuanUty. 

Value. 

Quantity. 

Value. 

QuaoUtir. 

Value. 

^fnu^r-^"""- 

C»M.cd pounds.. 

Cnred- 

nl^^dst^^dd^',' 

S,»e,13« 
B«7, 151,1(72 

4S,  902,721 

n.Mi.aas 

117,211,888 
49, 674,  (Ml 
«,Ml,30e 

E.  191.408 

815.194,424 
419,571,889 
33,121,502 

11,731,835 

HI.  473. 957 
108,109.862 
7,545,011 

5.273.508 

1.239,640.973 
897,848.010 

11,997,389 

378,7»,OM 
204.967,809 

•Sr"*™' 

's^-r.-;. 

»»,80i,m 

173,737.015 

1.268,087,791 

137,125,830 

1,088.898,180     560,841.274 

17.^78  240 

{ '-as 

1 »,» 

{         9i;58i 

5,225,981 
B8,21G,SM 

128,871 

19,044,383 

(  -as 

ia;ii.is::::3::::: 

}        114,887 

ToWlpOTk-pcnind... 

1,M1,9«,12S 

284,7fl7,232  11,892,124,323 

443,401,778 

3.707,403,868 

811,839.183 

6,2M,«50 
9I34«TI 
fl,li8,0«» 

1,318,320 
^'"''960 

3:oeo;s72 

5.787,108 
9  139  841 
8; 173)578 

1,487.874 
3,132,881 
^014  »7 
?,76^O07 

8,603,680 
0,711.926 
U,624,003 

a,7Bl,Ml 
3  8S2  751 
4,088,301 
O.B48,3M 

Trtrig^ious. 

383.973.124 

904,327.984 

1,327,348 

Wool    (S«    Fiber.,    anl- 

514,S9B,381 



726.540,710 

I.113.3153U 

VMSIABLB  MiTTlB. 

BraodMoffi.      I8a    Qnin 
B^S.-'nTe^'l^i^L^.. 

3,218 

m,tsi 

3,971 

l.»a.M2 
5,898.431 

8,737 

1.030 
10,835 

307 

Coffee; 
fioasted  or'ptopated*,' 

42,918,  <TB 
a,  167, 008 

S,40S,837 

439,  one 

40,718,088 
1,988.711 

5,SM,661 

37, 214, 189 
5,599,800 

7, 281 
1.199 

ao4 

Totslmffflfl.poonds.. 

*S, 083, 987 

8,844.863 

4i, 704, 800 

8,289,180 

42,700,975 

8,451 

503 

Cotton: 

«'»""""' {pdi:: 

"p"«"J PSdi:: 

4S8.728 
518,505,147 
24,110,81* 

833,sa7| 

863. 731,  M7] 
10,«69,14l] 

88,457 
41,993,802, 

1,117 

868,  SH 

6,419 

140 
391 
773 

Total  cotton.-.do..- 

3.088  ,O80,78fi 

543,071,890 

2,310.511,865 

l«5,014,655 

1,733,883,125 

883,191 

409 

581,550 
105,615 

1,018,102 

HC 

Forest  products: 
Bark,  and  eitract  of,  roi 

1,8=1 

3,ooe[s73 

194 

3,804;5«3 

718 

40 

191 

3,958,380 

3.810,4i» 

3.3a&.im 

■Ona  laltoa  aqoala  14  p< 
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Yeu  ending  June  30- 

Article  exported. 

.«r 

1918 

1919(preUmta«ry). 

Quantlly. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Forwtprodorts-Omtd. 

4s 

»2,339,480 

81,616,023 

99,793 

Turpentine,  Bplrits  ol, 

l,6ffl,SW 

1M,38T 

8,B41,87B 

10,70S,B7! 

sei.see 

4.313,870 

1,070,929 

83, 0» 
5,096,124 

7,878,718 
2,896,936 

881,777 

48,030 

8,063,578 

11,313,381 

386,143 

8,068,974 

IS,S81,M* 

11.173,864 

17,777,497 

oum. do.... 

13.J73 
27,817 

784: «g7 

(') 

P) 

(') 

(•) 

Total do.... 

S1,1M 

«M,m 

(•) 

(■) 

C) 

CI 

i™  and  round  timber- 

8MtwoQd.:";:d(.:::: 

(•) 

(') 

1           8,281 
8,895 

iJ;IS 

62,600 
318,843 

4,403 

ii;9i9 

ToUl do.... 

(•) 

(') 

33,980 

m,m 

24,386 

631,946 

Boardg,   d»«ls,   hmI 

'^■■.■:."r:: 
S::-::::t":. 

Ptoe— 
YbUoW-""     *■■" 

B,71S 
388  980 

M.oao 

«,S23 

408.  VM 
3,0« 

8«,3W 

280,  SSS 

SIS,  761 
3,382,789 

967,902 
8,aW,»67 

732,672 
3,  IW,  e22 
S,054,7W 

23,097 
274,263 

21,625 

346,117 

B,8S7 

!J:S 

30,984 
72,743 

8,374,823 
1,071,112 

9,874,981 
183,367 

fSS. 

733,176 
6,7SN,43S 

#1 
->o;849 

300,004 
19,681 

877.331 
9,213,553 

1,378,396 

10,^72,264 
;03,44S 

8;990:844 

"iS'rSr"""- 

•S^-i:" 

&:;:::;:*;::: 

Total do.... 

I.Wl.SM-S 

27,097,740 

1,087,709 

44,307,977         1,077,973 

53,046,333 

RaUroed  ties,  Dum- 

3,954,107 
W,242 

''"£:&' 

3,435,297 
20,  M6 

2,801,356 
98,142 

3,301,399 

Shlngles. M., 

^^^.     

2,029,683 
2,358,492 

2,511.333 
3, 178, 180 
'792,999 

2  880  811 

^SS?^:.""Si^: 

,,S.». 

l,36S,at7 
393,840 

^■W:Z 

6;3%;7I9 
'634:576 

4.388,175 

6,683,401 

9,814,106 

'^^^■'.''"^- 

3,mI;IJ! 

.,S« 

689,314 

91,»89,2aS 

63,207,161 

81,538,922 

4,209,058 
2,923.712 

4,165,420 

8,445,433 

1,986,787 

3,538,543 

41,070,973 

^^^^^^^-^^^ 

59,919,984 

-       =■■  ■■— ■ 

■  Included  In  Logs  and  round  ti 
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Table  269. — Agrieuitvrat  exmirtt   (domestic)  of  tht  Vmttd  StaUt  during  the  3  year* 
ending  June  30,  iffI9— C-ontinu«d. 


Year  eodlng  June  30- 

■" 

Quantity. 

Value. 

QuanUty. 

Value. 

Quantity. 

Value. 

VEOETABLR  HITTSB—COD. 

SoRwood,  II  rmt... 
PltdlplIlB...clo.... 
Othe^. do.... 

149,517 

tIll,S84 

a,3(«,977 

1          1,908 

6K,233 

IS 

tl01.8SI 
79.1SI 

ToUl  Umb«r,  H 
lew. 

m.Mi 

4,!09,13J 

10e,2l7 

3,IM,54S 

01,791 

3,511.677 

AlWJ^^IncladlB. 

aospses 

277,593 

220  007 

46,478,819 

84,150,881 

Wood«loohol...g»Uoiu.. 
Wood  pulp long  tons. . 

»'.0)9 

>.S!l:g 

'■■SS 

;:S:S 

1,339,204 
28,307 

1,299,340 

2;  198!  133 

Tbui  lomt  products. 

68,918,836 

87,180,768 

107,063,372 

Apples,  dded.pomidi.. 

1,739.997 
9,841.119 

797,487 
7,979,238 

1,298,178 

IB8|270 
4,397.087 

606,020 
1,368,269 
4.934,329 

6,229,818 

787,780 

97^' 298 
3,060,691 

tS;S! 

19,313,882 
l',678;748 

»,  976, 214 

.S;S:SS 

Lumons bona. 

174,938 

i.m.m 

8,187,888 

138,063 
1,240,477 

8,882,806 

304,361 
1,402,180 

4,834,738 

6;347;a64 

SS::::::-:^^:. 

W,ft4S,Hi 

6I.9B2,S14 

32,920,646 

69,072,436 
84,160,080 

?:  946. 241 
^06«;001 

30,848.328 

23,927.707 

e.  138,892 
'413:291 

7,024.468 
i;  266;  191 

14,695,703 

8,551,983 

8,279,667 

18,684,708 

37,398.309 

32,207,364 

Glnsmg pomidi. 

198,480 
170,  MS,  BOS 

1,386,203 

as 

259,892 

1,717,548 

Kf;S 

281,943 

2,067,233 

'■S:Z 

OTspe  sugar do... 

GrBin  end  grain  products: 
°SW b—B. 

S:::::::.::::X::: 
S&v.:;::-.::-.::?:::: 

i3|2Rn:ois 

149;83i:427 

19,027,082 

350,606 

72,497,!04 

86,034,981 

ASS 

:e,  286. 378 
s:5«7 

34,118,853 

75,305,692 
86, 126,093 
23  903S4S 
80,802,642 

S:SS 

791^861 

Total  Eraln.... do... 

333, 397. 854 

2S2. 

219,235,057 

307,797,408 

339,  748.670 

612, 365, 793 

Lr  J"^aiid°  middUngj, 

6,™ 

286,  M5 

6,213 

Bipsdslufl       prepata- 

11,7M,SS0 

h]^:^ 

14.917,301 

1,973,383 

10,464,399 

B,602.9S3 

8,837,281 

12,427.787 

fl,7l»,«7 

Imports  and  Exports  of  Agricultural  Products. 


Yaai  ending 

June  3.^ 

Artiolaerported. 

1917 

1918 

1919  (prollmlnary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

..3»l;g? 

.,SI:^ 

075 
2,074,  MS 

..KS 

1.122 

3,999,057 

..S;S 

Heal  and  aour— 
Oatmeal. ...pounda.. 

^,,13 
U,M3,T78 

4  491  IM 

5ZS,34T 
93,198,474 

2,^;u 

340,669,435 

2i.l??;2? 

17  660^840 

1,583;  327 
227^587,879 

8,H2,187 

III 

Trtal    meal    and 

100,972,299 

!92,0a5,128 

UJIlM>l.. ..long  tons.. 

«,I1Z 

1;!^^ 

12,617 

6,940;7eB 

8.902 

362,892 

llS.St5,641 

316,110,138 

333,885,357 

Tolelmln and  grain 

M5,534,B50 

B23, 807,548 

Hay longt™.. 

="(» pounds.. 

4,aM;8M 

1,085,838 

'773;oje 

3, 49*;  679 

993:773 

29,013 
7.400.962 

.as 

Dl3llU»d  spirits- 
Alcohol,  IncludlnK  CO- 

III.941.S34 

1«,  027,867 
1,629,113 

S,  351, 142 

4,019,878 

11,884,383 

0,141,115 
131,817 

Rom proof  gailous. . 

Bo^S^ do.... 

Hy« do.... 

M,flll 
139,019 

73,942 
249,572 

lis 

SSI 

M,4Sl 

190,460 
344; 281 

Tout  whisky.. .do... 

m.m 

323,514 

156,880 

379.224 

139,994 

634,741 

Other. do.... 

515,113 

827,575 

9  079  239 

240,552 

149,603 

681,967 

Totaldtstilled  spirits, 
prool  gallons 

u.m.na 

jMm.m 

12,280,589 

7,303,840 

Malt  liquors-- 
Bottled,  down  quarts.. 
Unbottled gaUons.. 

^9;k^ 

'■'^;fo3 

''VSf^ 

'••!S;S 

1,235,786 
70,798 

2,541,771 
31,581 

1,442,025 

1,729,399 

2,573,388 

Wlnas gaUons. 

2,246,013 

933,133 

2,766,344 

1.388,6,19 

3,447.882 

2,944,978 

Total  alcohoUo  Hq- 

20,883,227 

8,838,078 

12,911,988 

UslC.   (S«  Grain  ana  erafn 
products.) 

KBlt  sprouts.    (S«  Oraln 
and  CTain  producM.) 

220,341 

280,783 

333,aS« 

StC":;; ''™*^-- 

22.413, 297 

''mm 

12.488,209 

1,517,831 
745,483 

13,696,880 

1,475,195 

Total  nuts 

!''«■«*  1 

2.2«3,3U| 

2,148,820 

DOgIc 
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viing  Juiu  SO,  1919 — Continued. 


Y«i  ending  June  ao- 

Article  niportBd, 

ISIV 

1918 

Quantity. 

Value. 

Quantity. 

Vahie. 

qoMlllty. 

Value. 

Oircftl«u>doU««keme.l: 
Com_^. pounds.. 

Cake do.... 

lS,7OT,fll2 

as,aff,3i(> 

«S.»8t,3»4 
21,SS8,8'« 

t2ai,H7 

s,  221,  on 

10,as2,510 
388,881 

4G7,I>H 

110,  M6 

213,  UZ 

770,192 

1,210,734 

084  011 
104.885 

181,088,337 
41W9^aj» 
00,444,481 

t]s,ioe 

MfoL do.... 

Othtr. do.... 

1,820.874 

■'-^ ■*•- 

J,Ta,«».J73 

3J,Z21,7M 

aoi,«B.9« 

4,094.193 

575,421,169 

18,888,979 

F^«/ateiprMsad— 

Sff* "^ 

i5§,aii|niT 

19,878,^ 
^l3M;2a 

loJf;^ 

1S,3W;M4 

1,098,414 

117,737 

Total  Oxtd   or  a- 

M,  998,008 

24.100,(89 

"•g.ssrssi... 

ll»,033 

318,037 

1,0B2,6» 

70,3.7 

S?;S! 

e£,S48 

,ss 

TMb)  VDlaUh,  or  »- 

1,281,528 

1.090,  MS 



»,J80.134 

28,190,982 

58,891,604 

RiM   bnn,    msal,   and 

»K'Sif.v.v;.r^': 

m,i7i,iw) 

ISO 

9,329,877 

190, 303, 208 

14,174,613 

193,128,028 

16,238,702 

9,330,090 

14, 174,513 

16,236,782 

Roots,  bfrta,  utd  bub, 

8S2,2S8 

784,514 

1.131.8SB 

BdDdi: 

I,X1,3M 
1,017 

SB,«4 

3,871 

1,(18S,0S2 

21,  «1 

08,106 

1,603,795 

1S,S74, 

86.987 
110,142 

Orus  and  clover  s«d: 

|S,S 

''i'S 

lis 

3.413,778 

7,770.582 

5ti 

'tjs.xt 

M.sgs.a'n 

2,73l,«0 

2I.B23.0« 

3.7M,993  1    22,007,848 

4.880.188 

1,231,159 

1.334,312 

4,001,709 

S,  868,183 

287,18* 

4,7SI,633 
170,092 

ISIOM 

507,712 

Liqiion.alciAoUc.} 

'&.■.;::;:::::'««':: 

StwilD,  i(«etable..  ..do. . . . 
Slra" Umgloni.. 

1,331,773 
1,097 

/  38,050,323 

'Siii 

'l;i 

Sunr,  m<dsan,an<l  sirup: 

Bi?li^:.".'.v.v.'...dS^:: 

Bugai,  reOued.. pounds.. 

!,K8e,Wl 

I0  3!7S03 

l,Mi,Mrf,2M 

«ffi,M7 

JSii 

„,iS 

B1,6«».«S 

T^^.mota««, 

81,828,802 

44,433,390 

88,9«^3SI 

Imports  OTid  Exports  of  AffricuUural  Products. 


Year  ending  June  ao- 

Artlele  exported. 

1917 

1018 

Qumllty. 

VahW. 

Qnantlt)'. 

Valuo. 

Quantity. 

Vahie. 

Tobacco: 
Le>r pouoda.. 

«M,  431,031 

5,187.839 

188,788,  IM 
IM,IB3 

388.781,811 

380,  m 

MB.  074, 731 

34,984 

8M,a04.S13  1180,896,707 
4,218.070            306,889 

Total pounds.. 

41l,688,«e0 

6B.aM,30T 

380,170,888 

09.699, 808 

839,619.583 

190,292,688 

'«b;30I 

""■S;SS 

1,S17,«8 

3,4Sj;307 

4.048,407 

498,406 
3,88g,8« 

5:!1!:S 

t«h™j„„«. 

B,0«a,MJ 

14,0113.080 

6,771,781 

18.308,428  1      9,613,890 

36.838,318 

'Sffif:  ■""-'- 

1 

4.788.180 

479,370 

'3M 

Siii"' ■■■■■'■ 

1 

,S:!aS 

*,78S,138 

7,192,873 

13,808,663 

A-£ 

1,084.330 
2,B9,272 

1,200,783 

2,8B6,(B4 

'SUWf"'.-" 

7889  830 

10,708,375 

20,974,701 

384,817 

47.Wft 
1.031,651 

202,413 

918,842 

286.903 

3L.u<ff  ""■"■ 

Totel  yaaUblo  nul- 
ler.lDdudlngforMt 
praduoli 

1.523.473.743 

l.«13.105,83R 

3,478.898.237 

Total  veesUble  mat- 
producM 

l,*i3,5S3,e07 

1,309,843,861 

S?^f!rf>lS^'"- 

3,037,171,134 

i.Sflg.lHB.Sai 

3,090,223,0*0 

porta,  oMludlng 
k«Mt  products...  . 

l,9«8,3S(,2Sg, 

1,883,189,888 

'      '      ' 

D.qil.zM0lGoOl^lC 
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Table  21<i.— Foreign  trade  of  the  United  States  in  agricultural  products,  1852^1919. 
IComi^ed  [torn  report9  ol  Foreign  Commsrce  and  NavlgatiDU  ol  the  United  States.    All  valuse  ue  golil 


Year  endlne  Juna  M— 


Agrlcullural  eiports.i 


Agricultmal  ImpoMs.) 


sfie  of  oil 
Imponi. 


IS52-1SH. 

1862-1  we! 

1887-1871. 
lS72-Ig;S. 

1882-1888. 

18BZ-1S0SI 
1SB7-I«ai. 
19l»-190e. 

iBa7-i«ii. 


i(preUD 


ary  )..... 


Ml,  985 
973,631 


13,60$,  31 

12,316,63 

10,896,21 
Il,ei3,61 
IO,2ftS,Gt 
»,6Bt,S3 
I4,46B,6! 


42,087,63 
37,  MO,  a 

103^658!  12 


+570,990,525 
+*53,877, 282 
+435,786,575 

+:S5i370i088 


+365,251,018 
+279,277,310 
+323,380,910 

+599^(71 1 395 

+3n,4M,155 
+600,921,125 

-1,904)292^006 
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(Compiled  Irom  report!  ai 


le  Foreign  Commerce  of  the  Umled  81 


Actiide. 

Y«re„di,^Juoe3.^ 

IBIT 

IBIS 

1919  (prel.) 

1917 

1918 

1919  (preL) 

AnIiMls.live 

ffi."-'"?^::;::::::: 

7,5es,»ii 
i,iai',2M 

302,236 

110,718,851 
122,l«n,943 
12.449,346 

»l8,Ma,8KI 
'268;  2S6 

239,129,197 
4.2)3,669 

$21,958,378 
S,  380,393 

4S3;63e 

1,959,180 

198;  6*5;  911 

176,037,867 
6,016,158 

6)32»;829 

FntberB    sad     downs, 

Fi^,»tao<U; 

6;i82;39o 

550,772 

■tffiS 

224,410,063 

I^L«-hoa«  prod- 

Other  animal  matter 

Tots  taalmal  matter. . 

GI4,flOS,3Sl 

735,640,710 

l,313jI5,S13 

660,463,308 

604,006,274 

712,328,066 

TMBTADtB  HATTER. 

^•,g;SI 

5,443, 6» 
41,373,378 

24,408,^10 

e'.M4'.m 
m,oin,m 

.|S;i 

"AS 

863,161,409 

36,»>9,940 
37;833;6l3 

^■•■•■•;v-i: 

37,3W,309 

l,3»6,a03 

/,358  7J1 

SS5, 634,850 

^'773;  MB 

32,2a7,3M 
!7i;S48 

OMSor'sM 

'9071401 
993,773 

60,144,1B7 
2  0S7,'231 
7,484,062 

25,816;  703 

Oram  and  grain  products. 

49,396,371 

i7;679;ij2 

3,964,513 
32,  S;6.686 

564,871 

47,013,967 

843,418 

S6 

1    i 

90 

76,293,636 
4  618  764 

■ill 

3,328,700 
52,850,788 

S74,032 
93,8.57,322 
2,443,238 

':      i 

i 

46 

^'877'^ 

1,551,467 
3,445,022 
2,119,423 

3,363,553 
42,615,661 

""i^i^r^  '^^' 

sa,e83,2(7 

281,941 
1,740',  MS 

31,^1,749 
2S,20,I34 

8,836,878 
2«0,783 

4,994,193 
25,190,982 

16,68S,973 

oil  c^e  and  oil  calie 

Oll.TDgelable 

112,6.11,666 

"SBa-"':: 

(1,JM,«95 

14,174,513 

Ii,3K,782 

'J'^'^ 

*-'^:^ 
.\&^ 

5,«5B,1«3 

4,sra;3» 

44,433,290 

7,702, 973 
539,313 

'f'^'^ 

Sugar,  molaises.ud  alrup 

'&-'^ 

B9, 954,307 

89.599,895 

190, 292, 688 

66,329,689 

a,  290, 710 

ae, 974, 701 

83,513,794 

Other  v^etablematter.. 

3,4S5,7Bli 

4,493,095 

4,684,819 

'  77;343 

Total  Tegetable  loat- 

1,453,554,«I7 

1,K4,925/I«0 

i,iao,465,"Tro" 

2309,843,8.M 
J,5«,1SS,66S 

844,508,800 

i;404;972,ro; 

1,014,867,704 
1,618,873,978" 

1,070,107,723 
^7^2.«5'i7i5 

Tota  I  tarm  products . 

FoHEaT  Pboddcts. 

3,870,389 
7,030,698 

3,081,827 
3,238,115 

6,672,468 

1,736,102 
973,533 

(•) 

2,339,480 

1,SS6,02J 

■»:ffi 

r^:^ 

3,285,098 

Tinning  matertato,  n. «.  >.. 

6,862,43} 
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Artlefc. 

m: 

Y«uondliiEJ<i>uilO- 

1918 

1819  (pnl.) 

191J 

IBIS 

1S19  (p»L) 

Forest  pbodvcts— Cod 

lis 

i;ajo'.Mg 

43|4ei',gM 

3,«a8,0« 

iiossua 

S'SS'fS 

w.,m,m 

tee,  919,934 

t7e,fiia,B3e 

6,aca.ao 

3,9S9,3M 

4,i«3,Ka 

^^ss 

3,0IN,63B 

2;mt;«i 

f;J!l;i^ 

Othn  rorut  products.... . 

Towl  (brew  product.. 

eg,»is,s3fl 

87.180,7*8 

107,0M,372 

Sa9,fl99,«0 

335,033,  U9 

aM.B84,*43 

Total  brm  sad  f(rat 
PfOdocn 

1,037,175424 

2,a«7,846,fiM 

ijm^fiiD 

l,7a7,8n,M8 

1,963,907,437 

»,o«7,iao.a3 

TABI.B  272.— Export*  o/$eketed  donutlie  agrieuUtirat  ■produeti,  18St-1919. 

[ComplM  from  rnnrta  of  Fvdgn  Commerce  Bod  Navlgalltn  of  the  tJnlUd  SMtw.  There  flgnrea  ai 
bcung,  either  there  mre  no  exports  or  they  were  Dot  aeparately  clasdlted  lOr  pabBntlai.  "  Bee 
nllfld  or  piDkled,"  end  "Pork,  nRed  or  pickl»d,"  berrels,  lSS]~18&t,  were  reduced  &  poundi  at  the  rat 
ola]Opouiid>iMrbarTel,BiidUerc«s,  185S-lBe^attbeTBteQ(3WiKHmdapatlcTCc:  cottmaeed  oil,  IflU 
i>ciimibndtiMdtogall(miUthenl<oI7.SpMmdat>eralloiL  It  Is  assumed  that  1  beinl  of  com  me) 
u  the  product  of  1  bust^  otocm,  uid  I  lairel  of  wEfst  bout  the  product  of  S  bushels  of  frhmt  prior  t 
imo  and  4t  bushels  d  wheat  Id  l«gO  and  subeequcmtly.) 


CUtle. 

Padtlng-houBe  products. 

^jSiS^ 

CbMse. 

pickled. 

Beef.fmb. 

^^^mT 

BMltaUow. 

Beef  and  Its 

Suiasrar 

At«^: 

Wumto-. 

^ISft. 

Ills 

W,S8B,7§0 
82,312, 2H8 

Pe««b. 

Poundi. 

S;S:S! 

«.  746, 418 

66;  9761840 
86  082  197 
59  893  601 
66,356,132 

Poand,. 

62, 8» 

Am 

1 

430 
753 

S 

704 

S 

Sis 

4I!.48S 
808,108 

393,  BST 

a;B:S! 

335, 635,831 

ill 

883-1886.. 

ill- 

68, 001,  m 

207' 372; 575 
305,636, 1»4 

S,S,S.1 
S;S;S 

170,530,432 

fi03|fW 

i 

139;  430 

150,100 

1 

IS 

1 

1 
i 

!!;S 

i 

451 
330 

ms 

677 

1 

5S,312,n33 
4H632  7Z7 
M,»l,a30 
57,6S(,7I0 

S5,rei,70s 

III 

3e.B64,«6 

25S56B19 
|3,36S,9M 

Its 

45,087,861 

351, 7«,  333 

336;4S6;668 
368,  WM,  127 

2si;«ii;503 

ia3;952;671 

42,510,731 
15,364,330 
7  363  388 
6  394  404 
170,440,894 

III 

138' 5461068 

209,658,075 
195,337,176 
212,541  157 
179  BM  246 
126,091,675 

-  92,849,757 
97,017,065 

■gSS:ffi 
KSSS 

77,166,88B 
34  065  768 
27,866,924 

S:S;ffi 

137>7;739 

2B,  379,993 
g.  813, 164 
sol  666)  390 

ISi 

16  309  360 

1906 

^•■SJSR 

910{prel.).. 

leomargarlnc,  tallov  and  steaiin  from  animal  fats. 
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Tablz  212.— Exports  c/  aeUeted  dotneiltc  agriatUural  products,  185S-191S — Continued. 


Cotul,  t>i  far 


3O,0OS,47L  . 

30,Gg3,»7  . 

'.0,796,9M  . 

IS,  TOO,  lis  . 

.3, 402, 401  . 

3,633,?ae  . 


37,412 
I 19^433 


SA,  107, 1S3 

20o,853,aas 

206,903,437 


ll,MB,S8S 
f?;  559,660 
B, 413, 770 
»,7^B3a 


3,015,; 
1,499,1 

i,9M,geo 


<s|z23'oei 
>o,2te,4e3 

:9, 893,833 
<e,  368, 223 
>5,063,§80 
17,666.040 
18,128,498 
S£,6I4,G23 


ComnU 


.    194,7S3,.n7 
'    26e!31Sjl90 


.    30,301,744 
.    4«,I3D,a>4 
.    S3,60S,MS    J 
.    SI,21E,I87     ' 
.    67,621,310    : 
.   S0,I4S,8ei     ' 

76,183,110    J 
.    79,183,196 

74,669,608    . 
.    73,764,40 

fl3,622,8S. 
.    87,466,832 


.:  £6,363, 4ES    . 

.131,2^,382 

.«3l,7M,5(n 


.  118,463, 608 
t  186,400,183 
"   114,973,316 


l,OSO,466,24 
1,100,303,  OS 
830,349,07 


83,384,870 
72,490,021  1, 
76,363,846  I. 
60,030.623 
46,036,139  1, 
18,996,490  Ij 
16,767,613  I, 
467,584 


.   304,401,701 

326,638,519 
'     334,396,923 


313,237,  »)3 


7  117,950,875  ' 
1  6»,ei3,7Il  < 
5    43,478,803    : 


1  luoludes  <simed,  btah,  salted,  or  pickled  pork,  lard,  neatrol  ^ord,  lard  oil,  biu»a,  and  bams. 
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Table  2,12— ExporU  ofteUeted  domenic  agricaltunU  products,  I S5«-/9i9— Continued. 

WtMtUld 

o(  grain). 


85^732' Geo 
2,237,860 


0,015,098 

2,007, ■'■n 

4,3m,  900 


.     7,1M,H 
.    I5,148.«e 

'.    Ill  176' 2! 


S' 7821947 


7i,073,(OS 
ll!2I3i«»f 


.  13,104,75 

.  t2,I80,6f 

.  17,  Ml,  I  ( 

.  H,»2,» 

.  10,210,44 

.  22, 409,81 

.  4,824,85 


1919  (pnl.) . 


4I,S80,S04    : 
ii;o«7;329     : 


42,448,870  ' 
X,SM,M-  - 
21,183,236  II 


54,947,44' 

7S,5«,oa 

43,9»(,7A 

60,8ft5,7a_ 

649,007,411 

l.flW,  150,883 

1,248,003,2m 

e78,483,O50 

1,115,869,524 


Table  ilZ.—lmporU  o/»tlectcd  a^ncaltural  produett,  185t-!9!9, 
(ConpUed  from  Teports  o[  VacOm  Commerce  oad  NaTination  o(  tbe  United  SUtes.  Where  flgnres  »M 
toclrfng,  either  there  were  no  taiporta  or  they  wbto  not  Beparateiy  claasiflcd  lot  publfcalion.  "SOk" 
Includes,  OTioTlolSHl,  only  "Bilk,  rav  or  u  reeled  bom  the  ooooon;"  In  1981  uid  18^  are  Inchided  ttib 
ttelQ8na''911k  waste:  "arter  1882.  both  tlieso  Items  end  "SUk  0000009."  From  "Coooe  end  chocolate  " 
are  omitted  In  1860,  1861,  and  1872  to  KKl,  smill  quantities  of  ofaooala(«,  the  omclal  ntnma  tw  which 
ven  given  only  in  value.  "Jute  and  Jute  butts'' Includes  Id  ISSSand  1869  an  tmtnown  quantity  of 
"aisalpasa,  coir,  etc.,"  and  In  1865-1888  nn  tmknoini  qoentlty  OS  "Hemp."  "-'"•  "•"■-  —  '—■-•>-' 
'-"HidesandsktootherthancBlllo  and  goat"  In  1896^897.  fiiiv--"'— — • 
"     -ai™9in       ■ 


Year  ending 

Cheese.     1       Silk. 

Wool. 

Almonds. 

w«^. 

cbooolISi, 
total. 

0^ 

A  pniw: 

r™m(>. 

l,053,t«3 

Poundi. 

PMnSl. 
19,067,447 

i-ound.. 
3,460,807 
3,251,091 
a;  482;  083 

Pound). 

3;n63;893 

e; 315;  488 
!8;m2;o49 

2S47S:234 
38,209,423 
70  901  254 
113:673;  368 

Ponnd.. 

12; 103; 256 
17,551,967 

2«;4i»;99o 

24,379, 817 

681,669 

i;^;2M 

ma 

83,744,282 
193,656,402 

iiSi 

1892-  m. '. 

S:a:: 

1907-1911.. 

6OT:*w;a7 

»:m:SS 

1905::: 

1906 

1907 

1908 

1909 

1910 

15,329,090 
17,0o7,71i 

23,095,705 
27.2»6,866 

0,405,555 
4,234,826 

22,357,307 

6,682,132 
25, 187,957 
23,457,223 

177, 137, 796 
173,742,834 
249,135,746 

S;S;SJ 

263,923,232 

5,009.326 
4,233,613 

■:  029)  421 
9:556:356 

ill 

28,182,959 

4?,  620, 204 
52;S78:587 

84,127,027 

SS:S 

132,6aO,Bdl 
111,070,834 

,.^;S1;^ 

916,060,  am 

,,S!?;S:iS! 

851,668,933 
9B5,321,473 

890,840,067 
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T&BLB  27Z,^ImpoTU  of  teUcud  agrieuUtiTol  pTodticU,  185£-~1919 — Continued. 


ea, 444,971 

M,&43,395 


SSi:;::::::: 

\^ 

W6.'.'.'.'.:". 

909 

'!;S 

910 

iI;?b! 

BU 

iS;«i 

Yaar  ending  on™ 


Rico,  and  rico 
Dour,  rice  SI 

Pounds.       Loagtont. 


10,807,65! 
*!  913;  884 


i7,KS,8W 
>e,656,2SI 
14.231,772 
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'X'abi.B  273.— /mporf*  o/ teleeUd agricultural  products,  18St~1919—Coutmued. 


Year  ending  Oll.-eoll.fi 


OoUDtu. 
4.4(e,S27 
4,S3S,Sia 
S,  231, 00] 
8,217,5«0 


ISST-IWl '. 
IMT-lSll '. 


1,413,200 

i,s<u,5aa 

Z,14«,3B0 

3,6SS,BS1 


308,771,79! 
19O,0M,S31 
3M,t03,S«i 
300, 1«,B17 


ZSI,012,£13 

3M,341,«' 
«4, 177,771 


27,S2Q,«0 
as.  457, 213 
35,2S8,a2S 


SI3,47B 
«»,8ie 
4M,10G 


113,377 
339,  ose 

3M,m 


£'043)6^ 


830,177   . 

815,873   . 


3,808,806 

1,034,308 

1,B50,21S 

813,533 

119,  «W 


3B,e52,U6 
32,433.111 
33,320,030 


32;  033;  17 
30,350,53 


n,  013,681 
11,081, 150 
13,814,917 
il,  058, 104 
10,257,350 

0,435,871 


!4, 040, 371 
11,075,434 


lis' 952' 418 


'»,'724,'<)72 


28, 787,  as 
40,2M,202 
53,441,080 


13fi,7l7,252    ; 
-57,859,906     : 

7ti,^m,oo3    . 

35.183,550 
110,214,785 

34,908,934 

51 1 410! 412 


1,678, lis 
7,6^180 


hnporta  and  Exports  of  Agricultural  Produeta,  ' 

Tablc  ZJi.—Fortign  trade  of  Ihe  UniUd  StaU*  infontt  products,  lSSt-1919. 


|CMm|>a«dframn4><*tiia(PorakDroiiiiiMro«uiilNBvlgatioiic,IUi<>Ui>lt«IBut«(.    All 

%ahi«««p*!.J 

Y«U«odlll«jDIWW- 

E.p»t,. 

Impona. 

ExMOtot 

nomrallr. 

Ftnign. 

oroflmparu 

Avsraee: 

H,7M,993 

,417,218 

13, 168,302 

a4,us,7ra 

39,M7,lg7 

SS:S 

+  u.m.m 

-    3,874> 

-'J:i^?S 

1907- BU 

S;g;!a 

&S  734  016 
70,085,788 

43:ie»> 

78,975,431 

1 

M 

as 

j;78o;o»7 

4,8W.»I 
B,  too,  331 
4  570  397 
4  882:810 
», SOI, 881 

i 

m 

1 

HIS 

79,ei9,»6 
B2,680,«6 
M,4B3,3M 

W^m;m 

17            «5 

1!      £ 

IS         m 

3S            OS 

32            .30 

1            S 

-  ^9^ 

-^e»i;iio 

-  14.S77,6n 

-  13,071,740 

-  2801^623 

-i7:»87 

I  as 

-10^2l)S 

lacking,  eltli 

erthersww 

QOOiporW 

or  they  were 

Lumber. 

ItHiln. 

Bplrltaof 

Timbsr. 

Bosnia, 

SbiMk), 

other  than 

b<w. 

Slavee. 

Jlewn. 

Sawed. 
.ir/tel. 

Aieraga: 

Si 

aoa.iu 

Sii 

312,478 

NumUr. 

mmbtr. 

BenO,. 

884,' 208 
89,314 

845:  803 

Cubic /la. 

17,459,632 
18,316,876 
13,701,683 
8,401,543 
8  082  418 
6  146  927 
3  968  489 
3,40.,  W5_ 

i 

IS 

i( 

15 
1! 

ii 

1 

301,894 
794,025 
168  928 
349,388 
927,090 
flSS,955 

1,;»,8«9 

2;3io;27s 

3,438,650 

2,680,968 
a,  712,  733 
2,170,177 

2;I8B;o07 
2,474,480 

1,373,318 

iiiS 

'8»i;777 

lES:::::::: 

78e|21S 
025,828 
7l"476.^r 
788,241 

n3;i92 

900;812 
1,019,411 

''»'''M5 
mo:  043 

i,07g:uo 

1768>7 
3:027:701 

216,798 

S.  1134, 068 

_6,«mi,9m 

47:420:095 

*S,  288, 286 
57,588,378 
SI,ia),17I 
81,898,949 
81683,018 
49  783  771 
86:726:605 

S:Jg;^ 

iSi 

i»7-mi 

1901 

ill 

1,343,807 

if! 

2;oai;fl08 

2,308,880 

a,S5o,ao8 
i!i2b|3os 

jigs 

lion;  973 

2411,851 

378:787 
202,908 
8M,813 

II 

ei7;7si 

SW,241 
Offifi97 

goo  704 

ffiiSS 

4,642,  69B 
3,617,048 

|i 

7^428 

6,021 

^.,wo 

'J^ 

S'S 

1908 

Bf. 

383,309 

loio 

iSS:::::::::::;::: 

ffi:S 

1VI8 

98:791 

a;770 

u  and  •aaotUng"  prior  to  im. 


Yearbook  of  (he  Department  of  Agricuttare,  1919. 
Tabi-B  274. — Im/port*  o/teUcted/oreH  prodvcU,  liSt-1919. 


"sffi"- 

Indta 

Rubber 
g>uii&,MtaL 

LumbM. 

ebdtac. 

Year  ending 

■awed. 

Shingle.. 

Wood 

"H^i^ 

¥i 

F««^. 

Pttnit. 

4(/«rt. 

if. 

PMItldl. 

Lwvlw. 

434.378 

17,380,980 

lis 

ui;5dt;oe8 

64,937,170 
67,790,009 
«»,311,678 

S!;S;g! 

81,109,451 

'gala 

i«;7u;j«, 
S;gg 

364,613,711 
,I4,«53,610 

422,215,  cm 

^394 

i;i 

ffi;a 

ii 
i;i 

873,374 

905,376 
1,090,628 
'028  873 
939,323 

1,282,701 

88,197 
55;  394 

87,709 
184,060 

1,615,014 

1:S;S 
&S 

,176,784 
,831,053 
,472,440 
,819,073 
,904,003 

iffiJS 

a:  814,  Me 

lias 

3,134,046 

iiii 

3,«38,384 
2,622,703 

Si 

11013  967 
19,0*6,030 

10,700,817 

S,7Sn,OB0 
7,785,960 
13,361,932 

2S;1^;!^ 
5;4»4;9*o 

18,713,771 
14,368,(153 

38,350,54 

g;S;S 

55,010,571 

102, 233^100 

1*3,359,896 

1101,  OH,  081 

73, 040,200 

ffiiiii 

I72,0fi8,428 
367,  775,  557 

^;6w;oi5 

402,471,631 

8S 

iS 

11*;  j» 

1903-190S 

I9OT-19U 

IWl 

1993 

772,340 
306, 563 

ii 

768;  72S 

i!:g 

■■ii 

043,382 

l;a;S 

i;.7j;4u 

ffl::::::::::: 
1911"::::::::: 

374|llT 
37^331 

is: 

Sis 

iM,ai 

"Eir^f 

■iDCludea  "aut(a-pBrclia"oiil;,  lOrlS 


D.qil.zM0lGoOl^lC 


Imports  <md  Exports  of  Agriculiural  Products. 


YweodlncJuueSO- 

mr 

ms 

1919 

QmnUly. 

ValDB. 

Qouitlty. 

Valne. 

Quantity. 

Value. 

Colombia:  Coflee do.... 

Bananas bunches.. 

Gneiii  (raw) pounds.. 

Fninoe: 

^:B:S15 

3,1«0,U« 

i»,wi,e» 

81,«3,889 
87,2(7,808 

'T»;77i 
H,908,2» 

iGolim 

M7.8Bl,flM 
18,U1,8M 

!;a;a 

1,M0,«5« 

l!,r;ffi 

g!!!;!£ 

7,SS 

im  134 

■Kiss 

837,2E1 
»4,6ai,lB0 

7H,0U 
l.Ill.TSl 

I,MS,a88 

fl,38a,846 
88,845 

8,3ffl,HI3 
2,148,191 

743,«68,4M 

6i;S:w! 

ailoK^sea 

113, 1»,  390 
4,»li,740;643 

se,ssi,i84 

78,788,887 

'■m'.m 

1«,M4 

200, 40S 
82,996,471 

7S7,747 
21S,48i;3ie 

487, 8« 
3i33sil31 

13,  OSS,  038 
B7i;tBi;s7S 

G,441,481 
21,825,  M3 

2,3Tfi,497 

J!;S:S5 

6,48i71l',«81. 

15,182,614 

79,425,701 

J;7lS:o?4 

'bSI  M4 

■5S|! 

508,353 
290,733,477 

5,014,098 

6:362:340 

394,337 
214,650 

23 

oityeoU(sil»d)..g»llrau.. 

Ih^ --... 

Olive  oll(»lad)..gal1ro>.. 

828 
57,800,281 

w;9ra,490 

13,420,087 
3:417:612 

FMlippliie  islands:  Sugar, 

■"■SiS 

7,913,247 
20,912 

210,950,670 

0,3SB.1»2 

Spain: 
OUvBcil{ii*l»d)..Kelloiu.. 

*'m'm 

7,735,703 
i;090;668 

United  Kingdom'. 

Cocga-.r:. do 

Te. do.... 

'■SSig 

JSiSI 

895,082 
l»;738 

84,703 
4:7M 

D.qil.zM0lGoOl^lC 
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Ooimtcy  to  which  oanalgiud, 


Hongk^:  Wheat  Soui 

Whwt biBbela. 

Lard pounlB. 

Japan:  Wheat  Oour. .  .twmls. 
Uexlco: 

Corn. biubeli. 


Wheat;. . 
Wheat  Oc 


flour bureEs. 

UnJled  Kingdom: 

wh™t:":::;:::;:;...dQ.': 

WhBit  flour bamsla. 

Bacon ......... pauihla. 


•9,761, 18S 
301,814 

lS,7a4,gBS 
tJU,fB& 
77, lis 
I18,7IW,S4> 
&,B17,am 
6,37S,7«8 
16,B2>,4II 
9,80e 

3, BIB, 178 
1,016,975 

i.t,73a,»34 
7,700,*2i 


id  shoulders. .do.. 


316,75»,«7 
Izi7,434,5ei 
I  ITS,  110, 633 
31,761,124 


3, 714,  SI 
6,(»7,S8S 
IS,  070, 317 


83,334 

43,837,135 

14,188,  «ie 

BBJ,«77 

13,689,396 


1,141,293 

679,889 
30,293,150 


6     11,139,803 

t  633!  1351385 

iliSlellU   159's5»!l65 


17,377,381 
13,674,261     : 
17,300,008  1< 


9,787,363 
308,111 

},06S,724 


17E,I06 

5,441 

19,118,355 


16,484,027 
193,035 

36,186,013 
e,«n,B41 
S,965,0M 
8,186,S(r 


3,904,617 
1, 117,018 
13,476.538 


D.qit.zeaOvGoOt^lc 


Imports  and  Exports  of  AgrieuUural  Products. 


porta  Irom  or  Imports  Into  the  Unitrd 

6l.U«,l 

YeBf  ending  June  30- 

Ponasalon  and  article. 

1917 

im 

,.,. 

Quantity. 

Valne. 

Quantity. 

Valu,. 

Quantltf. 

Value. 

iS^X:::'°^:: 

B,raT,ix» 

tm.aw 

i,i«e,8i7 

3,143,101 
'J67'.423 
1, 638, 887 

tU3,e88 

4,aii,3st 

.;S;S 

•■as 

,,S;a 

*,OS7,M7 

3,837,033 

t«eo,73i 

910,330 

'■!S?S 

2,»j;30« 

1,21G,430 
1,06],28> 

ga""'"»'™"Siii- 

""i'M.^ 

■■'8;Mi;i47" 

-Mia,-«oa- 

Bi«nBBiiddrl*dp™.bushBU.. 

4,3«,3M 

B,IWi,ll(. 

ai8,M8' 

t,0«3 

s,oii 

*:3i( 

'•m 

tea 

180 
MO 

i 

8,BS3,8IO 

ae,TM 

1H,8DS,S8B 
>331MM 
2,37fl,*7B 

125,131,833 
301T11E 

i»,oev,»to 

371^171 

'm;«o 

•14,247 

Table  280,— SWpnwn'j 


Y«reDdlagIune3l>- 

«.; 

1SI8 

19.9 

Quantity. 

Vriue. 

Quantity. 

Value. 

Quantity. 

Value. 

HA  WAD. 

1,W7,0JS 

t2«7,9T2 
7,070,131 
B2,741,1M 

1, 00*;  465 
918,(15 
1,332,S3S 
i3,9»7,7eT 
3,583,062 

1,988.080 

•275,733 
g.3M307 

m;io6;6» 

1,120,330 

1,213,382 
(1,310,84.''. 

7;oi3;b;5 

5,823,1*5 

75,611.738 
730,106 

Sugai!^": pounda,. 

rMTO  HICO. 

?sbi^:-;-:::v:-;'°;:: 

I,lfl2.»»,068 

435, 8M 
502,313 

1,080,908.797 

519,815 
002;»87 

I,2I5,SM,788 

387,369 

373,879 

SXUi-^-;:;;::^-; 

18,751.212 

W7  377M<> 

7;iW^439 

«73S?'3M 
13'l34|31B 

15,118,878 
703  286  023 

i2:4flo;3ie 

t8!o9ll79« 

D.qil.zM0lGoOl^lC 
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Qaantity. 

1        Pfreentol  total. 

Article,  and  oounlrr  to 

Ywr  ending  June  10- 

,V^3fA. 

,.„ 

1*18 

<a 

AT4r 

■St 

1914. 

1917 

uu 

■K 

JV<HB^cr. 

7,280 

Smtm. 

8^4 
74.8 

32!3 
OT."0' 

40.0 

United  Kingdom 

2,881 

87,  AM 

13,387 

18,213 

42,345 

lOD.O 

100.0 

100.0 

°?SSi. 

11(17 

m 

ill 

4;n4 

«,|1S 

0,^ 

j;028 
12,073 

i;752 

4:3 

4,3 

10.2 

si 

1 

United  EU^tm 

Oth«countriM 

28,073 

278,874 

84,785 

27,975 

100,0 

100- 0 

100.0 

»ais. 

Paaait. 

ffiS 

■■ss 

l,'a23,8S3 
814,308 

1,820,040 
1,300,  M6 

44,749 

833,753 
223,091 

PBunit. 
40,893 

439,050 

'M4;4ie 

3;  788;  278 

3:6 

6:2 

.3 
3.0 

8:2 

Central  American 
States  and  British 
Honduras 

I.S 

uSSS"i6ngdom 

is 

West  Indlaa  and  Ber- 
muda  

Other  countriea 

ii 

<,277.Mi 

30,834,092 

17,734,966 

33,739,900 

100.0 

100.0 

100.0 

WeAtprodaetB: 
B«e'[,  canned- 
Other  countries.. 

5;S;S5 

40,218, 100 
27;317;B35 

48,374,140 

6o:o8s:i34 

15,318,988 
83,170,508 

44. a 
45.4 

S:! 

42:4 

S! 

Total 

0,3M,122 

fl7,53e,125 

Br,343,2H 

108,489,472 

190.0 

100.0 

100.0 

100.0 

^?i^- 

411 

23S,034 
125,087,623 

"sii 

^:ii 

17.1 

M2 

23!  g 

United  Kingdom... 
Other  c^aU.... 

isio 

Total 

2e,<52,Ma 

187,177,101 

370,032,900 

■832.204,176 

100,0 

100.0 

100,0 

100.0 

Beef,  pick  led  and  other 
Ca'^^- 

<,M8,*76 
10, 113,273 

9,304,712 

2,823,317 

1,603,519 

,!:S 

24:1 

18.2 

4,8 

l,9M,0O4 
32,498,872 

4,605,008 
4,205,294 

2,245,472 
39,888,819 

4,150,721 
3;  096: 416 

1,0B8,M8 

12:9 

7:7 

Bermuda 

Other  countries 

S.4 
76.7 

Total 

32,800,763 

48, 063, 867 

44,487,910 

44,067,881 

100,0 

100.0 

100,0 

100.0 

OleooilL- 
Denmark 

6,714,442 

20^008  «ea 

S7;om:122 
8,3M,S73 

2;mo;272 

olmloos 

2,784,006 

30,000 

5,441,183 

17:6 
3:4 

4.1 

,1 

9.3 

8,081,795 
14,907,144 
2:247:553 

3,343:710 
3;  869: 070 

i;l 

J^ 

Sar^iSn'gSX:: 

other  countries 

774,004 
13,313 

S.7 

6.  a 

3I,7«I,I24 
8,348,400 

48,244,317 

27,019,688 
18,488.170 

*o:8 

85.2 

Ills 

Total 

m^^^ 

87,110,111 

5fl,6ai,3S« 

.«P,0»2,322 

looo 

100,0 

100.0 

100.0 

1  L«n  than  0.06  o(  1  per  cent. 


*  For  "  Oleo  oU  "  the  average  b  (or  4  jvta,  1011-1914.     (j 


Importa  and  Erports  of  Agricultural  Product*. 


Qnantltr.                                1        rer«enlottotal. 

^'^'^sssr'" 

YnrandtncInnaW- 

iSas. 

1M7 

.... 

(pril.) 

at 

ISH. 

1.17 

,.,. 

<pr<il.) 

B«*jtt««h--OM^^ 

Pound*. 
J1,2»S,W1 

P<m«it. 
usa7iBa 

pDUIldl. 

7,377,716 
7,318,879 
6^67^804 
58,377,104 

39.4 

31:7 

mIo 

JS-7 

24.7 

^IS'Kiii^^".::: 

OtharcouDtilra 

44:5 

Total 

«T,3I8,«£7 

M,3(».4B3 

31,278,382 

131,750,503 

100.0 

100,0 

100.0 

100. 0 

Pork  producls— 

133' TSl 
10;iM5 

1 

989 
S18 

1  8)701 

0.B25 
8,201 

34i;?S 

508 
622 
WO 

S:S;S 

2»2B3  659 
73,531,882 
74,450,980 

100,690 

»;47i 
*8i;^ 

712 
626 

542 

2:7 

i! 

Is 

i 

:2 

8.4 

2.6 
9.0 
9.1 

"a 

M.4 

8.8 
17!  8 

SSitlr"^:;::;:: 

United  kiiiViiom!! 

Other eoantries... 

2.' 7 
53,1 

Total 

1«!,  471, 092 

M7,lil,972 

816, 2M,  424 

1,239,640,973 

100.0 

100.0 

100.0 

100.0 

Caoada 

113  087  023 

32,683,389 
5.9J3.844 

416;  227;  806 
201; 421;  774 

4,0 

6,817,090 
9  887  828 

372;T22;s08 
22,672,522 

il;? 

.1 

1.0 

United  Kingdom. - 
Other  counlrtea... 

30: 7 

«i;i 

lM,8ia,U4 

286,858,581 

419,571,869 

867,848,019 

100.0 

100.0 

100.0 

100.0 

17,078,171 
2  480  041 

2S,  348, 135 

96,781, 185 
5,375,788 

4s;7j2;g24 

8.842; 892 
64,967,833 

"•■!S:ffi 

•"■'as 

.!;S?;g 

190,789,871 

22  256  763 
1307  588 
89:806,249 

2. 

2. 
1. 

i- 

;9 

.... 

13.4 

(') 
sis 

1 

EfSsu^i^----- 

lis 

'111 

JSffi 

to;  166:  MO 

40!  0 

"^i 

■'!.. 

United  KJDgdom. 

Otter  counlrlee... 

17,116,496 

.8 

Total 

474,3M,9U 

444,769,640 

392,606,365 

726,577,868 

100,0 

100.0 

100.0 

100.0 

Lard,  neutral  >— 

26,078,168 
2,e79,0M 

2;<83;8S7 

1,022,499 

4,0M,347 

5.8 

^, 

2,857,914 
2,034,186 

6,490,968 

5;S;S 

3,713,918 

ill 

wis 

Otoate^UtS!': 

322,^2 
439,  «32 

ails 

43,i71,6i0 

17,576,240 

4,258,629 

17,396,888 

100.0 

100.0 

100.0 

Cuba...'.'.'.""!"; 

1,S1S.I1B 
S,«20,3AS 
10:22*;  205 

9, 939,  aw 

1,083,300 

16,929,411 

7  700  421 

772,310 

6,282,086 

818  418 

863,280 
13,689,396 
8,935,072 
'48i;i90 

3,220,600 
278,7*2 

3;  852;  038 

779,550 

3:8 

Ij 

2.6 

i\ 

Other  countries.. 

18.1 

"»" 

"»° 

""" 

■  For  "Lard,  neuIiBl,"  the  STerage  la  I«  4  yean,  1011-1914. 


YearbooJc  of  the  Department  of  Affrteulture,  1919. 


Quanlity. 

Perc™ 

oftoUl. 

Year  ending  June  30— 

^IS^i. 

„„ 

,.,. 

<s. 

,.„ 

.... 

.a 

Colton: 

PMHit. 

Ill 
III 

■Si 

Pimndt. 

Pttnit. 

Pvunii. 

lii 

382,788,680 

1 

39' 

IH,Hn,4£a 

037, 874,033 

ffiSiS 

.1! 

■t! 

Si 

1,447,711,874 

l01,45S,a4l 

,,,     s 

'S'lS'3» 
''a6.'261,'0B7 

'"t 

i 

3.3 

J 

.Ei 

2.1 

|3!-:^Tr".::: 

United  Klnedom 

Other  oouDtrlea 

46!  4 
3.4 

4,*».g0a.l67 

S,088,090,7» 

3J30,Bll,a6fi 

2,738,e8J,IJS 

loao 

100.0 

100.0 

Fnittx: 

49.7 
32:9 

10,170;SOS 

Bsla 

2.flO3,B90 

loao 

Totil 

»5, 137,213 

10,3*7,781 

3.802,890 

19,313,883 

100.0 

100,0 

100.0 

loao 

"SSiT'z 

Bantu. 
131,  «I 

'ifillsj* 

-TA^ 

BamU. 

487,948 

BttTTtU. 

366,066 

11 

18.1 

72.1 

other  couQtrlea 

'•!S;SS 

1,780 
176,996 

1,016, M6 
3W,73g 

Iflio 

^7:0 

Td 

I,5Bl,3t3 
Pmndi. 

,,ffi;g 
IIS 

Pmml.. 

8»,«9 

1,576,748 

i 

— 

100.0 

'SSSSi,'^- 

^:::::;:::;; 

*,Si:Si3' 

1,388,276 

i;?S:^ 

ikt 

28.6 

,!■'. 

SS;?3i 

1,3»;3M 

4,S;9^ 
io;6w;538 

3.6 

'i6.i' 

49.6 

OtheroountrlM..'!: 

2.687,906 

S! 

Tot«a 

ie,43N.009 

e,j<4i,iifl 

5,229,618 

20,975,214 

100.0 

100.0 

loao 

100.0 

oihBToiMtHi;:;::: 

'*fc 

Bor«. 

1,190.629 

■4B;«4a 

1,315,307 
'88;973 

4:3 

93.3 
6.7 

•J! 

BS.S 
6.3 

i.ise.iM 

1,860,372 

1.240.477 

1,402,180 

100.0 

1^0 

100.0 

Pnioej- 

1           IfiS 

1        ise 

l(             I6S 
MS 

1      S 

Pmiulj. 

P<m«d,. 

Pouitdi. 

8,3 

38.8 
9.0 
11.0 

!!;i!l,S 

IS,  028. 903 
3,490,874 

7,873,667 
8,881,717 

To 

•5:2 

asii 

18,mS;S 
23,388,813 

islo 

ii 

St1i^.a^;::; 

!;§;« 

S:i 

Nl),  427,650 

M,94«,141 

32,998,646 

68,073,436 

106.0 

100.0 

loao 

Other  oounUlea 

?;S-S 

D<Mat>. 
3,817,823 
3,510,869 

3: 994;  860 

iJoIfari. 

68.5 

M-l 

m.» 

67.3 

ToW. 

3,983,e4» 

8,1J«,893 

7,024,466  1     14,596,703 

100.0 

100;  0 

loaot 

100.0 

,Gi,)t)*ne 


Imports  and  Exports  of  AgrieuHural  Products. 


QuaoUty. 

FwooitottotaL 

Y«ar  ending  June  30- 

&is:^i 

1M7 

1918 

<» 

» 

1917 

1918 

cJSf.) 

VEGEtiBLE  UlTTEB— 

Glucose  and  grap*  sugar: 

(i,B71,Ti8 
8,  Ml,  878 

i«,9M,no 

30,370,017 

2,761,150 

■siiis 

Ptmndt. 

i,9sa,2M 

Pranit. 
1,306,320 

a.i 

4.8 

7418 
23.1 

S-8 

1.0 

Other  ooun'utaf!'.;::: 

62,687,250 

m;o42;wi 

ToW. 

180,S23,»03 

ai4, 973,318 

W,S6g,J01 

118,836,491 

100.0 

100.0 

100.0 

100.0 

Or.ln«.d  grata  pro* 

i 

IE,  72*' 838 

1m 

i;i42;293 

lis 

1453  801 

3.6 

11 

27.4 
3.8 

14:3 

10.9 

9.1 

3,S2S,8e7 

11 

3.9 

%.i 

UniwdKHwdoni... 

V. 

3e.8(»,M0 

W,™»,842 

40,997,827 

16,687,638 

100.0 

10O.O 

100,0 

ffbtal- 

ii 

111 

^7*4,«8 

3,6flS,M4 

<  714  836 
18,283,38! 

«,d07,»88 
3,837;  927 

2t,  971, 430 
38  484  027 

I3;!«;24S 

If 

21 
14,7 

1.8 
S.1 
10.8 

ILS 

SST^;:::::::::: 

13,748,812 

e, 766,191 

32,889,846 

9.2 

W.8 

18.3 

M.SOT 
19,127,878 
e7^«7«,l20 
26,300,381 

4S! 

16.9 

% 

other  oountrlw...- 

3,904,817 

Bis 

M,  913,228 

149,831,427 

34,118,843 

178,6«,673 

ion.0 

mo 

100.0 

-.yhgat  noiir-- 

*72;9S3 
8a,«21 

^;^ 

Z33,»32 

'bi;^87b 

ViS 

27S,  717 

farrcla. 
9,Nttl 

i,ou,s;5 

1W;S07 
879,889 

*°37;'m9 

2.2 

M 

io 

25,4 

2.5 
3.1 
.8 

i\ 

ira.ojB 

1,058,028 

W,M4 

10,  OU,  827 

10,485,637 

1;IS 

3S!3 

I 

& 

47.8 

Eaaeiong 

Japan. 

NMhwlandE 

"W. 

'i85;»« 

6,039 
10,745,808 
10,713,420 

PMlppliieiiiaDda.. 
United  Klngdoni... 
OtbecoountrlM.... 

(■) 

10,878,035 

11,942,778 

21,87S,9fil 

24,190,002 

loao 

100.0 

mo 

"ffritiihOwralB 

!W8,fl8a 

Poundi. 
451,189 

8»'684 
2,748,871 

860,779 
2,S0e',144 

Pavnit. 

3.3 

|; 

.9 
77.3 

SSS^oSr 

is,s47,vsa 

4,814,878 

3,494,679 

7, 486, 952 

100.0 

lOao 

100.0 

mo 

I  L«n  than  0.05  ot  1  p<r  oaBt. 
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Qnantltjr. 

PcroantoltMaL 

Arttole,  and  taanmUi 

Yi»r  ending  rnneSO- 

,S3J. 

,„ 

,.„ 

(» 

,„, 

■„. 

1B19 
(PrtL) 

oonHDUBd. 
Oil  (Bk«   ami   dtcake 

38,018,121 

P»ndi. 

Pami: 

POIMdt. 

3.1 

1:3 

4,704,000 

83,839,315 

58.5 

10.  s 

3S.9 

^,^1,880 

11 

!!:g;g- 

!K;ffi;IS 

S:! 

37. S 

TotaL 

833, 285,  .»e 

l.[  so.  159,691 

44,880,793 

SU.  686. 105 

100.0 

1S0.0 

100.0 

100.0 

38S,955,D20 
34  eST  191 
180,782,728 

H;?i2;effi 

43.7 
S.l 
42.4 

'A 

86,«0,7B7 

150,640 
149,670,377 

Is 

»:1 

UoltodKlugdcon'.!'. 

448,656 

SS:ffi 

73^7 

e6l.8l8,8S0 

636,984,394 

151,399,977 

302,788,273 

100.0 

100.0 

100.0 

T^^= 

111 
111 

68,25      87 

ft!  g 

39S3      17 

2,863, 997 

1,971,553 

944,835 

1.8 

a.0 

Augrtj-HuiMjarj... 

1 

1,018.920 
33,473,443 
1,882,85! 

!;SSS 

40,902,335 
3,187,870 

4o,s50,ce7 

.l;S;:ffi 

7,031,545 

y 

40.5 
1.0 

ffiiS 
g;ffi;S 

g;  486;  421 

21:1 

...... 

572,765 

Nethsrluids. 

'H 

5S^tSSJ2Sr./ 

');S;S 

as.  312, 350 

'755;  370 
8.490,587 

47,736.326 

11:8 

A 

3B.T 

^^3 

Totai 

»71,*5S,S78 

158,911,767 

100,779,981 

178.700,833 

100.0 

100.0 

100.0 

100.0 

Totnoco.  leaf,  atena,  and 

e)233'6ea 

13,l)8«,064 
1S,1«,901 

3?;^;s? 

";m?;1I3 

26, 971,486 
30,111,895 

8.9 

3!4 

17.1 

Britlsb  Oceania 

III 

70,514,607 
3,742,479 

8,611 

11 

008 
987 

968 

•IS 

685 
431 

1 
1 

3; 

6 
8 

S 

;• 

1=*™:::::::: 

1; 

45,587,3£6 

M;i33;Si7 
10,692,009 
122,725,367 
48,382.453 

38,540 
17,890 

1 

25,510 
376:  HK 

1 

745 
725 

29:8 

U.I 

30:9 

"S^^E? 

1! 

outer  countrlea 

": 

'"^■v 

332.163,071 

411,698,8110 

289,170,680 

625.304,513 

u».o_ 

100.0 

m. 

U'"-» 

■Lnfonlr  lor  1918. 


■  Leu  tban  O.OS  of  1  per  oa 


D.qit.zeaOvGoOt^lc 


hnports  and  Ecporta  of  Agrievltural  ProdueU. 


'      Qoaotttr.                                        Per  ooDtoI  total. 

Anlal>,ud(nmi^to 

Y«r«>dln,JiiDe»- 

itr^ssj. 

..., 

1.18 

(prel.) 

Aver 
1914. 

,.„ 

1918 

(prel.) 

^VS£^- 

BarTtU. 

iio.oe^ 

ill 

80,882 

3D8,M8 
104.  RS7 

'-S^«, 

I«,fi3« 

Bantu. 

78,980 

i.t, 
KM 

'••'!' 

ii.s- 

"^^j^::: 

!S;S 

1S8.824 

iai,ora 

90,915 

7i,(ieo 

673  »g 

39s;ai8 

10,056 

K;SS 

3.4 

1.0 

other  coantilSf:::: 

Mil 

34l;«7 

377,835 
216, 765 

32  4 

£! 

TgWl 

2,W6,47fl 

1,638,SM 

1,070.929 

881,777 

00.0 

100.0 

mo 

100-0 

Turpmllne,  spirits  gl- 

OaUmu. 
1,  US.  lis 

3Si;,853 

QaUaiu. 
311,797 

Ool/onj. 
332,496 

38 

Is 

... 

6.3 

1 

Brllisb  OcMola 

,,S;S 

M2, 7S1 

373,213 

1,016,063 

.5:1 

19:2 

r. 

1,  H3,270 

J.176;5M 

S:5 

K.% 

United  ElogdiKi.... 
Olheioountrlei 

1,413,732 

i;«s;7i8 

r. 

Totol 

17,888.006 

8,811,875 

5,095,121 

8.063,578 

100.0 

100.0 

100.0  :   100.0 

"«L.... 

Jf/trt. 
57M 

li 

^083 

»;84i 

Iffi 

IS 

51053 
13MA 

»:4i3 

% 
i 

13 

(■) 

33.3 

lele 
10!  s 

1I 

'1 

11 

?J:JSf°'::::- 

•^'SsSr: 

"1  1" 

('} 

M,8«0 

274,J63|           173,488 

(') 

100.0 

6.0 

Oak- 
^enUna. 

(■) 

■^1 

2,6*8 

47;tS 

a,  753 
6>2 

Sis 

CI 

J 

8,1 

sSss"- 

'd    £! 

(') 

W,OM 

67,210 

100.849 

{') 

100-0 

PiDe.  fello*.    long 

o 

[         87,3M 
3,206 

1J8,108 

8)030 

28)771 
10,071 

67;  088 

33,317 
2.050 

20,606 

36,678 
7.065 
1,362 

39,724 
5  553 

49:213 

(') 

2!  2 

I' 

1( 
ll 

6  1       6.9 

1 

690 
293 

&Kiiidoi;: 

oj     13:3 

Other  eountri^... 

1          16.3 

(') 

«2,7W 

300,004 

C) 

>  Notseparatel]'itat«d. 
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. — Daliiuaion  of  principal  farm  produdt  export^  from  tht  VniUd  Stata, 
J9itf-I9i9— Continued . 


QiaDtlty. 

1         PacenloftoUl. 

n'SsJ",13Sff"' 

Ycaisudiimlim«aa— 

iS^SS. 

,„, 

ISM 

me 
(praL) 

St 

„, 

»1R 

,»', 

FOKtST  PBODUCTft-Con. 

BenOt. 

Ki.eii 

ii 

W™ 

(') 

30.1 

413. 

1 

390 

4a 

i 

W3 

1 

OUnrcouDtil«... 

ii 

<■) 

S,SM,10T 

S,  419,387 

8,301,  aw 

(') 

00.0 

100.0 

^ir- 

(■) 

1   -Is 

t,B30 

■•g 

227 

3,ew 

(■) 

n.t 

3.8 

Si 

ssfe-Sr 

37.3 

■"" 

(■) 

140,537 

M,3S3 

8^038 

(') 

100.0 

mo 

100.0 

>  Not  wparatelf  sMMd. 
Tabik   282, — Origin   of  principal  /arm   produelt  imporUd   i 
1910-1919. 


litt    Vvittd  StaU$, 


Quantity. 

Perc»to/to, 

■1. 

Year  ending  June  30- 

Sumbtr. 
K,aa 

Ti 

,.,. 

(prd.) 

Aw 

1910- 
IBH 

,.„ 

,.,. 

[prel.) 

AHIHAL  HATTER. 

mvOrr. 
185.08) 

Silaio 

1,S25 

^:1 

U.5 

«.o 

8S.B 

397,450 

374,820 

293,719 

440.899 

100.0 

100.0 

100.0 

^S^ 

8,348 

817 

|! 

D0.4 

42!* 

5.8 

73.3 
8.3 

H,l» 

13,  Ml 

P«.«4.. 

S,482,aWI 
'330; S78 

5,111 

8,193,4M 

4,003 
4S2;4S3 

mo 

"8.T 

8.8 

SI 

8.1 

100.0 

13.7 

1.7 

68.8 

loao 

830 

Dairy  producu: 
Cheese.  Including  nib. 
Wltutea- 

slaftslojs 

»,534,BM 
IB.KM.aSH 

j:om:oi3 

18,044 

67" 

.3 

OtheronmUiu 

M4,8»8 

7S«,7«I 

5.8 

Total 

40,320.117 

"'*"'"* 

9,839.304 

3,442.308 

■^ 

100.0 

100.0 

U2i2 

1  Less  tbon  0.05  dI 


Imports  and  Exports  of  Agricultural  Products'. 


Table   282.— Origin 


Qimntlty. 

PeroinitoIlDtal. 

AMclendcmmtiTat 

YewandlngJuneSl)- 

.{SSB. 

„„ 

„„ 

(prd.) 

1914. 

1.17 

.... 

(pJS'.) 

"IMS-' 

3,B05,4M 

is,»i,7a) 

28,M6,™ 

PMfldt. 

2!o 

20.7 
.1 

17^7 

tSS<;t;<ii.w^::::: 

.3 

23,799,388 

33,868,881 

»4,»M,107 

34,321,030 

100.0 

loao 

100.0 

"SMS." 

33,m,m 
i',*a,im 

140,461 
122,918 

4,153'9U 
31   189  170 
1,aH,i33 

187,078,4*3 

soa.ws 

161,981,365 

29,956.449 

121,579,497 

77,000,344 

27.0 

30.7 

.1 

a 

1! 

2.5 

66.9 

6.3 

237 

air.'"".".-'.'^:: 

.23,473,031 
12,134,230 

1,S&S,132 
33,304,482 
8,089.228 

S:S;S 

17,786,170 
8,813,420 

14904,038 

i,sie,iS2 

8.1 
4.4 

6.3 

io 

1.3 

sio 

*jj 

uSlim^an...... 

S3,04B,72« 

279, 481,  MI 

303,868,040 

327,944,663 

100.0 

100,0 

100.0 

Wool,  dual: 

1,  bib;  390 
l*,3I8,iB3 
a,lW,0S7 

7,T43,»45 

^'"wiSoo 

1,372,901 

3,S38.M2 

8,419,647 

'412i414 

■  0 
8,5 

46:2 

sii 

■li- 

TJidted  Kingd^ 

Otbeccountrlei 

1,996,768 

30.9 

19,07O,OTi 

]7.0B»,9M 

13,963,057 

2,383,561 

loao 

loao 

100.0 

Wool,  dan  3; 

3,834,Me 

3,e»,193 

l«,Ml 

32,806;  471 

11,015,422 
9,930,783 
23,114,951 
13,270,121 

3, 2m,  229 
25,448,760 

16,268,176 
4,K1;SW 

2,699,379 

,S:S;S! 

28,741,295 
116,008 

3.7 

20.0 
22.0 

4:4 

26.0 
4.0 

19.  B 

iSisss;;; 

,if5 

Sraala   (Asiatic   ODd 

gSi^;::;:: 

2,796)512 
17,678,739 

138,367 
0,671,141 

5,985,785 
13;23«;877 

^i  id 

1!:! 

10S,123,«9S 

67,672,671 

68,994,662 

84.178,453 

100.0 

10a  0 

mo 

HldeekndslXi.olber 

U 

0,803,969 

2,074,781 

1,001,062 

2.6 
9,4 

6.9 

., 

... 

2,752,316 
'S7I;10S 

2,382,644 

2;^ii 

6,088,808 

6.9 
12 

W.3 
6.3 

mi' 

70,236 

39.  t 

5  250  334 
6,856,729 

492,427 
1,062.486 
663,341 
234,854 
2,748,613 

4,619,891 
1.673.590 

4.3 

■I! 

3.7 
3.0 
20:0 

HS^ 

2,77S;323 

,.:i 

83,618,403 

46,336,106 

13,161,316 

20,648.425 

ioao_ 

"'"■p 

'"'° 

no.atodpwoent. 


)..,Goot^lc 
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Quontltr-                                 1        Per<WBt«ttat»l. 

**'-si£r""" 

TeucndlivTiiiieSO- 

missn. 

IBIT 

1W8 

(P«L) 

Aver- 

1.1. 

18« 

(I»»L) 

ANtKAL  lUntK— CODtd. 

Pmrndt. 

"""■■» 

i 

32 

M 
7S 

36 

Found). 

118,B87,*a6 

]03,468,gM 

FEWldl. 
83,884,908 

M 

xo 
3:3 

i4 

|i 

2.0 
8.6 

10.8 

M,  818,402 
I3  2WSM 
2(1,084,328 

ESS 

"'UO'SM 

18,213,317 
2»,3S3,CT 

i3',ar;o«e 

'  64;378 

12,768.528 

8. 1 

7.2 
B.3 

*:l 

fJS^f^ 

(■)" 

\X 

"•■^iS 

'KiGltm 

NMherlandi. 

sli 

«.3?f;Jll 

9:9 

!:". 

,.-! 

OthS'JoiiDtrii.:: 

K3,429,»4S 

js6,«oo,oa8 

267, 4»,  770 

2S3,SJ8,730 

100,0 

100.0 

100.0 

S.Cfit.GIS 

"Si 

;IS 

,281,854 

it! 

<<IOI  848 
^812  867 

11 

3           72 

',      l 

33           42 

3.987,166 

3. 

i. 

i 

2 

6. 

9^ 

3.3 

i! 

4.4 

r, 

4.1 

3,806,581 

«3Hia762 

406  940 

2,934,611 

«. 

aS"."^::; 

,^ 

fST" 

ill 

7|  746;  8*8 

i;ls 

!;i;l 

«^7 

i; 

85,821,897 

105,MO,307 

66,982,837 

89.0M,B28 

100.0 

IDO-O 

UW.0 

1S^ 

J    i 

1  22 

3           5S 
B3 

2  U 
S             5« 

2S           81 

X           33 

76 

U           8t 

73 
48 

2          02 

8            !41 
1          17S 

1        >5e 

"    i 

as 

33           61 
69 

1       se 

4.4 
ll.B 

43^7 

1.8 
33.T 

1! 

41 

4.8 

?1 

Sffi!!^:::::::: 

Brillab  Ooeaaia.' ! '. 
^fahS.  Africa... 

0.8 
37.4 

fl. 

ColnidK^Q".' 

17,822,773 

m 

sis 

12.0 

8.8 

Tcttl 

85,077,'V15 

85,730,688 

56,468,915 

6l,80S,5IS 

100.0 

100.0 

100.0 

iOO.0 

^•S^™""       . 

6[, 461,024 
40,424,91! 
B0,I39;si8 

671227^668 
16,561,624 

13; 258;  761 

81,3il.S» 

Si 

7e;  7S8',667 
134,904 
1,038,142 
20  829  600 
18,212,346 

21,826,643 
38,406,460 
67,123,389 

n.b 
i.9 

li 

49 

3.9 

328 
10.0 

t2 

30.0 

If 

British  Wmt  Alria. . . 

11:?! 

12,598 

840 
43e 

KSe"*"" 

12,988^814 
16,368,211 

A 

'~' 

1.1 

1U,800,*36 

33B,»»a,  STB 

»0.0*),«1_ 

313,037,419 

mo 

""'■" 

u»o 

"'^'' 

Imports  and  Exports  of  Agricultural  Products. 


(tamUtj, 

1        FeresDl  of  total. 

Tear  (Ddlns  June  »»- 

aWo. 

I9UM9U. 

IB17 

IMS 

(peel.) 

Aw 

MI7 

1BI8 

a 

^^ 

fmnii. 

«7a,ci6»,eoa 

III 

M  bos;  223 

150,000 

68,0(0,684 

Wis 

Pmndt. 

743,068,46* 

180,292,751 
112  160  890 
4  7T3  2S§ 
3i;ilB;6ia 

671,021,573 

74.8 

6: 1 

2!  6 

88.7 

66.0 

14.6 

i! 

54.7 

8t>t«  and  British 

E^Mi«:;:;;:;:::: 

50,122,484 
30,240,017 

86,007,848 

57,021,028 
16,789,023 

4.4 

4.4 

28 

WcBtlDdiMuidBeir- 

ToUl 

8W,8M,327 

l,8W,«70,80a 

l,143,§80,BM 

1,046/129,274 

100,0 

00-0 

00.0 

100.0 

fg?' 

7T,S78,8aS 

1:gS 

ie,^,4ffl 
ao, 199, «6e 

mi 

61,689,818 

^;!!;:S 

0,902,825 

70.2 

Is 

48.0 
9.1 

SI 

17.3 

49.9 

1,6 
28.3 

Taul 

no,  968,  (KB 

147,061,836 

103,325,647 

103,592,194 

100.0 

100.0 

00,0 

100.0 

Flax- 

L<met<m4. 

jMnftotu. 

LimtloHM. 

2818 

i 

4,277 
,863 
201 

,228 

!s 

11 

other  cguBtiia 

226 

lO.TSJ 

7,918 

6,807 

8,850  '    0.0 

100,0 

00.0 

Jute  and  ]ul«tiu(M— 

89,329 
3,M3 

■1;!!5 

"'?M 

96.  B 

i7 

99.1 

93,lfl3 

112,606 

78,312 

53,218 

imo 

100.0 

100.0 

Iz'sss""- 

"SlS 

"■a 

,"« 

08.0 
2.0 

"i 

"J 

71.  wa 

78,786 

86,220 

67,844 

100.0 

'•siirr- 

128,314 

12,001 

■ss 

■as 

88 

8.7 ;  8.S 

140, 3I& 

143,407 

160,164 

163,466 

IVO.O 

33.0 
52.7 
3:4 

100.0  100.0 

Fnill: 

British  Weitladlin 

SUtnand  British 
Banduras 

Bancklt. 
14,4(M,1W 

1,S3«,44« 

fiunchci, 
2,m,Sl« 

3,™,  600 

2,064,174 

25,806,734 
6;2U;500 

BubcHb. 
6,441,481 

1)267;  440 
4,235,944 
336.175 

7U0 

lii 

8.0 

75. 0 

68.1 

'cSSiSS;::: 

12.0 

TottL 

43,883,424 

34,861,179 

34,549,913 

35,382,308  jlOO.0  ICO.O 

100,0 

""" 

;q.i..cd.»Gooi^le 
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QmDtltr. 

Percent  of  total. 

ArtidsiiidD«mtryor 

Year  indlnt  liun  io— 

,}» 

1917 

m> 

«> 

■n 

1917 

»IB 

<;sf., 

TEOnABLK    MtTTBB— 

fc::::::::::::: 

3,151,291 

ii.aM,oia 

3;B3g;21B 

Pound: 

PWBit. 

p«H»d.. 

8.4 
81.  E 

7,aiI,IBS 

igmgoT 
7;sa;6is 

1,0S4,  IDS 
00M9S1 

8;jm;317 

»,no,M6 

47!) 
20.3 

8.9 
39.1 
28.9 

xi.7 

OtbirOHmtrlM.:: 

4,987,810 

5,S44,79J 

4,813,213 

7.8 

11.9 

ij.'i 

M.0 

a,  we,  MB 

S«,7M,JI0 

a,2§8,170 

10,9M,MO 

100.0 

100.0 

100.0 

Otiiv'inm'triea"!!' 

Oittotu. 
4M,]T3 

OiBem. 

716,771 

317,617 

Omlbru. 

4,108.^ 

18,148 

8.0 

3S:3 

to.  1 

2.0 

'h 

ToUl 

4.ft7e,M3 

7.sa!,i» 

2,SJ7,512|       4,»1,13« 

100.0 

100.0 

100.0 

100.0 

"W^^'- 

tI,3Z7,M8 
t2,19S,7l4 
>V,a53,Ml 
■4UT1M 

>t,m,Me 

11,011,549 

M,J»,3SI 
S7,1«9,4S4 

13,470,710 

Pound,. 

S, 773, lis 

'a;ig;!S 

tit:  6 

so!  6 

3.7 
70,  B 

^■! 

gffiSSr:: 

'S^l 

80,436 

975,738 

.2 

(') 

.8 

IS,Mn,3M 

lS3,eS0,235 

33«,824,»4e 

238,805,005 

100.0 

100.0 

100.0 

*^5toSir  (\»lMlc  and 

n.9 

.7 
24!  0 

g^wS^^om 

116,173 

79.  B 
20.1 

*8S,SI0 

M,fl12 

lB7,t«4 

349,514  1 109.0 

100.0 

100.0 

Bcoli: 
FI)ti3«edorlliuei!d— 

SES.:::  : 

Aiutcla. 

S3«,3«« 
4,110,371} 

'!!:S 

s)o»,441 

7,431,421 

Butkrit. 

8,976,518 

27.2 

40.4 

85.8 

sa.t 

!»,»« 

5«:( 

6,601,391 

1,301,337 

se.6 

41.2 

247,378 

432,717 

116,031 

2.0 

3,2 

L7 

T,  US,  111 

11, 393,  BBS 

13,366,  SIB 

8,426,888 

mo_ 

20.0 

n,4 

100.0 
Sl.l 

100.0 

aruMead: 

It»ly... 

OtharmuatriB.... 

Poonit. 
4,6B7,»11 
1,317,004 

1,410,677 

Si 

«eo 

2,4*9,188 

1,385,064 

«7a,i48 

316,898 
2S3;968 

■n:i' 

'S:J 

I;! 

2S,»«2,M0 

18,172,158 

7,978,095 

11,311.911 

100,0 

100.* 

100.0 

liiir: 

10,303,  AM 
179,117  222 
m340>S 
39,733,  U9 
23,01B,m 

4,M0,097,398 
114,387,301 

267,801^954 
IM,107,4«0 

'■Kffi 

5,488,711.001 

*,1»0,594 

88.8 
1 

87. « 

Ba.i 

.1 

SoDtK  Amerios. . . .'.' 
Olberowmtria 

173,600,941 
7S,9Sn,4SS 
71.  MO,  651 

96;7oi;8g8 

II 

it 

^1 

TotoL 

4,341,057,590 

5,3»,6g7,3«l 

4,898,377,035 

5,831,983,457 

100. 0 

100,. 

un.0 

loao 

■  AvencB  3  ygais  anlj,  1912-1911. 


Imports  and  Exports  of  Agrictdiural  Products. 


Tablb    282.—Oriffin    of  prindpat  farm    products   imporud   into    Ote   United 
39I9-3919— Continued. 

State,. 

Quantity.                                   |     Pvrcmtoltotal. 

Article  Bud  eouttryot 

Your  BDdliig  June  30— 

imCMSM. 

1B17 

1918 

<;s, 

£ 

\m 

.... 

<prft.) 

■'r^^ 

a,78T,ST3 

io|son!iss 

«.M5,473 
11,B20,1K3 
1,0«,002 

Pmndl. 

3,1«0,4.» 
19,810,428 
13,139,514 
S2, 418,963 
13,^7,721 
977,325 

1,914,189 

711184:328 
52,998,471 

870|037 

Pmndt. 
a,gS,M7 

"■fi 

24!  1 
48: 8 

li 

1.3 

i9;o 

15.0 

Si.^K^;;;; 

■'" 

»,  128. 149 

103,  M4. 410 

151,311,932 

108,172,102 

mo  |ioo.o 

100.0 

Wrapper— 

4« 
fl.  087, 084 

324,054 

''is 

453,778 

96.4 

30.3 

88.2 

91.S 

'I, 

fl,  311, 235 

3,941,938 

4,515,344 

8,W7,722 

100,0 

100.0 

100.0 

°SJi-^. 

2S,UT,«1 
1,410;4(» 

13,117,539 
2,829,100 

20,386,787 
15;242;oi7 

20,356,332 
16;008;083 

2:9 
23!  9 

li 

20:1 

S! 

9,2l^;^i 

18,628,083 

19,639,777 

24.9 

27,1 

Otherooortrt™ 

20,817,332 

15,822,129 

27.5 

21.8 

Total 

48,370,985 

42,194,411 

71, 852,219 

71,828,821 

100.0 

100.0 

100.0 

100.0 

India  nibber.onidB: 

i 

10 

5.9 
1.1 

li 

27:2 

^;zEE: 

5e,«i8,968 

2,2Q9,S(« 

1,317,931 
'  816',  772 

380,390 

"''mJ;S^ 

n.o 

5i;4 

ri 

atatta  aid  British 

1,1«S,63« 

3[719|703 

78,742,217 

701,334 

1,033,087 
8,717,699 

'874; 395 

2,312,123 

21,198;  871 
7,659,012 

,:J 

d 

J* 

olh!;?^?™:;:::: 

°:SJ  ':5 

Total 

333,373,711 

3S9,.W9.0I5 

402, 471, .-.31  1100.0,100.0 

100.0      100.0 

BriS^JSiB 

States  am  British 

8,197 
14,137 

isloso 

8,996 

MM. 

'li 

UfHt. 

27,098 
5,808 

'!;S! 

13:1 

.... 

14.8 

35.3 

3:2  :'   ;2 

16,7.,  10.0 

8:3 

Total 

53,SS4 

42,780 

51,BS1 

48,281 

100,0 

00.0 

100.0 

100.0 

lumher- 

33^055 

.,.»,™ 

'  29;  191 

98.5 

f? 

2:3 

T0t8l-.- 

971,024 

68,  m 

72,  SUB 
93,.-|S4 
8,756 

1,175,319 

l,2«2,70l 

9^,010 

10O.0 

00.0 

't 

100.0 

Wood  pulp: 

Ling  let. 
143,133 

""^tSi, 

"7«:£i 

,.,i„, 

IJi 

"^■^r- 

^M 

11 ; 791 

10,929 

4,9M 

wo 

■d 

2'l 

Other  couDtira 

1.0 

Total..- 

471,795  1          «»,47S 

501,152 

175,891 

mcjicat 

1»0 

100.0 

I548a:°— YBK  1911 


MISCELLANEOUS  AGBICULTUEAL  STATISTICS. 

CROP  SUJIMARY. 

The  necsmber  BStlmates  ol  the  Crop  Reportlne  Board  aftheBorasa  alCropEitlnistesottheacnue, 

production,  sud  value  Ibued  on  prices  p^d  to  fBrmers  on  December  1)  ol  Imprataut  fa.-m  crops  of  tb* 
United  Hitatea  In  10I»  3Dd  I91B,  nlili  the  average  lor  the  five  years  leu-lSlT,  bawd  mi  tl*  reporu  <a  lb* 
oorrespondeDM  and  agents  of  the  Bureau,  ore  aa  toUows  (llllB  Dgurea  revised). 

Table  283.— Crop  summary,  1919,  1918,  and  average  191S-19n. 


Wlnterwbeat; 

Sprtay^wh«.t= 

0»ts: 

"Si.  "'■■::::: 

Flaxseed: 

Polaioes: 

Sweet  palatoes: 

Hay.  fame: 

Hay.^^d:       

Tobacco: 

c»t^_;""^" 

17,130,000 
N,l»>,000 


n,  343, 000 

is.isi.ooo 

i3, 320,000 


w.-mooo 
■a',<ai',(Mi 
i5,oBn,ooa 

[i.3lii,(S10 
W,M7,000 


3, 7«S,  34^,000 
731, 636, 000 


H0.BS7.0Da 
»1, 438,000 
790,634,000 


•alue  I>ec.  1. 


^aovGoOt^lc 


Miscellaneous  AgncuUurdl  Statistics.  ! 

CROP  SUMMARY-Continued. 
Tadlb283. — Cropmmmary,  1919,  19JS,  and  average  J9iJ-I9I7— Continued. 


.^ 

Productlnn. 

Farm  TBlue  Dec.  1. 

Per  acre. 

Total, 

rcit. 

Pvunle. 

Toial. 

a.,,,M 

688,001) 
820,000 

Z:Z 

«00,9O 

S;S 

000,  m 

iiS 

!!!S;S 

3Se,3K) 

i;SZ 

4,819,000 
6,036,000 

3««;ooo 

<T,SM 

ss 

33,900 
»,B00 

«,100 
25,400 

1,6 
e.18 

5;ffi 

2,006 

s 

J2.1g 

6M 
767 

St.  3 

8»;7 

36-0 

io!o 

25- B 

&i 

1,227.S 

inMomi 

Bu 

tt».80 
110. 7S 

DoOan. 

1 

6 

1,521 

S 

038,181 
210,000 

as 

IM.OOO 

Swjf  beets; 

66,750,000 

■"SST'  

m;«S;SS! 

Ome  s,,TOr  (U.): 

...do.... 
...do.... 

Uflpte  sugar  ui(lidnip(na 

::*::: 

•.l:f 

13,122.000 

«"«^^' 

1 

33 
4« 

U 

700,000 

Maictto 

312,000 
(M3,ona 

S3s,ooa 

263,000 

010,000 
4ss,ono 

058,000 

*«a,"."rr.  . 

OttU 

;::do:;:: 

Buah.... 

:::dS:;:: 
:::do:  .■.'-' 

Ton.... 

.'Sv:: 

...dov::: 
Lb 

BH 

::'.dS:::: 
BM 

...do.... 

:::&:-.: 

—dov::: 
.•r.v:: 

...do. ... 

wis 

340.0 

g;i 

1».7 
1SO.0 

tlS3.5S 

S:! 

»5«.2S 
«7.0l 

l.'!.92 

mil 
108.0 

isa.d 

137.8 
M.6 

13 

K.QO 

m.6 

35,«3e,0t)0 

Poanuls:         '  

7»,fl»,000 

Bmiu  (e  St&ea): 

■"■W.'"'^ 

168,453,000 
100,881,000 

Broom  com<7  Stntaa): 

n^soo 

I3,S33,S00 
19,330,000 

443,400 

684,812 

2t,  346,000 

iis 

2n,in,ono 

2),74:t,0UU 
50,«t4.000 

mIom.kk) 
4B,»j;,ooo 

Ssaaiou! 

11,713,000 
21  ,'2011,' 000 

2;ee7;ooo 

13,770,000 

Onions  1 23  aates): 

CsbbBKC  (2»SUte9): 

34  OSS  000 

He^„„„, 

CfanlwrriM  3  States); 

^ppi;;-'"* 

^■"^S^^i^r;":;:"":";:"" 

:::::;:::; 

166,140,000 

■Ptachtfs: 

Fean: 

Orancnd-Huln):                                      i 

ii»;o(jo 

l[o03)o>I» 

1*:? 

8,304,000 

Cowwtts: 

as' JBS^ooo 

Toial; 

1 

14,000.298,000 

i2.m;,3(»,ooo 

'"^ 

;w,.iu>i2 

Goiv^lc 
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STATES  LEADING  IN  STAPLE  CROPS. 
Tadle  284. — Pr^diict^on  of  staple  crops  in  leading  States,  millions  fifbutkels,  1917-1919. 


Crop. 

,.,. 

1918 

1*17 

uaom 

Imikeli. 

butbth. 

Kgiv.::::::::::;!!, 

North  Dakota 20 

Louisiana 17 

Pennsylvania B 

CalUo'mM  .'."■■ 
North  DakOa 

K£,r:-;:::::  S! 

Ne™YOTk  .■:.":::"  40 

Abbwna 14 

^■S'^"^.""!^.".'::; 

NewYwk 37 

Alabama 14 

North  Dakola 0 

Callfontia 9 

ton*. 

NBbraska 7,125 

Oklstaonui 27 

Coloiodo 1,790 

fata. 

NewYork 5,430 

Tbjbs ,. 

Kentueky.... 

Tfcm-imf 

Ttfttani 
haln. 

^mtnis. 

umum 

KBunwiJ 470 

™ffl 

Table  2%5.—E»t%maUd 


VALUE  OF  FARM  PRODUCTS. 

naUe  of  farm.  produeU,  1879-1919,  based  on  pricn  A  lhtfar\ 


Total.  fToss 
(tobareadas 

Cropa 

piodu* 

nlmal 

Y»ar. 

v„„. 

Perient- 

Value. 

Pen«n^ 

;8^;ooo;ooo 

,122,000,000 
8,274,000,000 

l;S!;!S!;S 
!:SJ:ll!i;S 

0,895,000,000 

as;ffi:r 

lS:oi  0(10  000 

W,W1, 000, 0011 

24,!»a.ooo,ouo 

12,519,000,000 
2,760,000,000 

i,m,70i,iii 

assss 

4,013,000,000 
1,283,000,000 
4  7fil  000  000 
5,098,000,000 

S,  486, 000, 000 

ssas 

IS171IO0OOOO 
11,331,000,000 
16,025,000,000 

B3.B 
ei.6 

11 

u.o 

IS 

60.7 
63.1 
62.5 

64: 

i.7is:ooo',ooi 

2;i4o;ooo> 

2,28l,000,00> 
2,50l,000,00> 
2,727,000,001 

S;ZS;S 

3, 783,000, 00> 

&,s:i2, 000,0(1 

8  149  000  09 
8.957,000,00 

i.„Gooi^lc 
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CROP  VALUE  PER  ACRE. 
iLE  2S6. —  Ytarli/  value  per  acre  of  10  cropt  eomhined. 
I —   — ^  I — >,._t,^^^  potftloos,  hflv,  lobaCHj.  and  cotton,  which  comprl^  nearly 
j.ine  average  value  o{  wblch  clOMly  appro ilmates  tbe  value  par 


Ml 

Ill 

I 
I 
1 

|;t 

(12,00 

»T.\ 

«i2.'.'.V.'.'. 

.:;::  w 

86» 

W 

8T8 

AGGREGATE  CROP-VALUE  COMPARISONS. 

T /^ahK  2^1  .—  Value  oj  13  t:rop»  and  hijpolhetieal  value  of  all  crops,  with  rank,  1909-1919. 

Thn filliMne  tabulation  gives  the e!t Imatnl  tntul  value  oils crnps— corn,  wheat,  oata,  barlaT.  rye.  buck- 
wheat, llai^wed,  rlc«,  p->eatrie3.  sweet  potatoes,  tama  hav,  toteoon,  and  lint  c  jttnn— In  the  United  Btstos, 
by  8Utes.  In  191»,  1918.  1»1S-I917,  and  ISOB;  ttie  value  a/ all  crops  !□  1»1»  Icciums):  and  the  hv-pothetimi 
\-aliie  of  a  ICTo|>!f  mottior  years,  based  up'>n  ratio  of  the  13  crnpa  tn  all  crnp-i  in  census  vear:  also  rank  or 
Stnt  's.  The  alieht  diilerencos  ia  the  total  value  of  crops  la  the  tTnited  State: 
'J8S  are  due  to  dlllereti t  niothods  ol  estimating.  In  Tabla  237,  where  each  Stale  i 
dt<iai,ed  method  is  used  than  li  practicable  In  Table  18i>. 


between  Tables  2»1  a 


New  Hampshire 
Uassachusfltts.. 

Connect  in  It.... 

NowV-.rk 

Now  Jersey.... 

liBuiivara 

Uarylnnd 

SuuUi  Carolina. 

"enwln 

Florida 

Illinois 


Nnrlh  Thiknta i 


43,0M      32,788 


24Z,I47|    209,147 


<7P1,K7|    4W,6m 


(27,  SM 

i 

23^396 
130,010 

■t-is 

1m;  ^ 

43,9a 

40^375 
142,8110 
14l,tt83 

I97;ass 

312>1 

3Ti,m 

na,or» 

148,  MB 
103  4.^1 

ill 

138,973 

24i;721 

2S;'iS 

467,351 
26,339 

1I2,7« 
841,052 
182,071 
683,118 

613,240 

»n,»io 


8Zl,10O,OSB     107,318! 


i; 

4C| 

258, «4I 

■S'S 

.;! 

31.1,7-i4 

480,838 

3 

14 

!S:S 

'T^HXIi^lc 
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AGGREGATE  CROP-VALUE  COMPARISONS— Continued. 
Table  287.—  Valae  o)  13  eropt  aud  hypoAelical  value  of  all  crops,  vnth  raiti,  1909- 


Uonlana 

Wvoming 

K«vU«xic.>..... 

UevsaA'.'.'.'.'.'.'.'. 

Idaho 

Wishtngloii 

^uJornia 

nulted  Slates. 


I  • 


1 

•.m 

8. 

is; 

5. 

'3W 

1!; 

.a 

,U7,4155,48S,61S 


fnU 


(3, 098 


4  15,796,373 


ia,««5 
01,308 

im.as 
81, an 
2se,2«g 


i,i»UMe 


.sas.MS... 


AGGREGATE  CROP  ACREAGES,  BY  STATES. 

Table  288.— A(^cage  of  19  crops  and  theoretical  acreage  of  all  cropi,  1909-1919. 

[Cropsineliidod;  Com,  wheat.  osM,lHH-leT,rT6,  biickwheal,  potMora.  sweet  potMow,  tobieoo,  flu.  rice, 


D.qit.zeaOvGoOt^lc 
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AGGREGATE  CROP  ACREAGES,  BY  STATES—Continued. 

Table  288, — Acreage  of  19  crops  and  thtoretiealacreagt  of  all  erops,  1909-1919 — Contd. 


United  States 


1  Indndra  oatCoa  acrasge  In  lower  CaUforuJa  (85,000  ocrea  In  II>19  and  88,000  ac 

WHEN  CROPS  ARE  HARVESTED. 


« ihows  w 

of  the  arop  li  tmullr 'Mrvo!!  ted 
yau.  In  mmeyMra  harvest  ^cv: 
nnul  in  lu  oortbera  Mcilan  Bn< 

awdUythaperscDiagoot  tbe  tc ^ , _ 

Bt  sooh  changas  from  □ormal  are  oltea  so  narked  throughout  the  Dnltsd  States : 


twdllytt 
akelyiha 


n'ops  are  harvested  In  the  United  States  b;! 
month.  Two  factors  tend  to  modllr  "-— 
aniewliBtearller  or  later  than  norma  .   . 

iLler  than  usual  Id  its  sontheni  section, 

il  crop  whlcb  Is  harvested  in  a  particular : 


;ates  b;  showlniE  what  propartlon 

It  these  percentages  In  any  given 

al.    Also,  If  the  crop  Is  larger  than 

'lee  versa,  the  effect  Is  to 


Tabi.b  289. — Percentage  of  crops  nf  United  Slates  harvested  mnnthly . 


... 

Jan. 

TSi 

May. 

Juno. 

July. 

gusl. 

Htp. 

Octo- 
ber. 

No- 

De- 

P.cl. 

1.3 

P.  el. 
8.3 

.9 
30.9 

P.cl. 
15-3 

38.7 

M.9 

as.e 
■m.9 

2.8 

38: 7 

/•.«. 

f.cr. 

13.3 

d 

1.0 

14- fl 

•t 

II 

*A 

"- 

is!  5 

U.'* 

3.i 

1,0 

D.qil.zM0lGoOl^lC 


Yearbook  oftlie  Department  of  Agriculture,  1919, 
WHEN  CROPS  ARE  HARVESTED— Continued. 

89. — Percentage  of  crojtn  oj  Vmted,States  harveated  monthly — Contianed. 


c„„. 

Jan- 

May. 

June. 

Julj. 

An. 

gust. 

fern" 
twr. 

Oclo- 

No- 

De- 
b«r.' 

4.8 

2s.e 

t.2 

^ 

28.0 

a? 

1.4 
3.0 

1.1 

2.1 

y 

3.1 

1 

30:5 

17.8 
W.I 
31!  t 

27:1 

24:1 

isii 

39:7 

£! 

bi.b 

83.6 
M.3 

isifi 

82.7 

40:4 

as!  a 

*! 

isio 

., 

uio 
.1 

1.7 

ail 

.2 

i.2 

i.7 

g.7 

■is 

24.1 

"is 

7.1 

S.1 

.B 

■* 

.a 

.8 

14.4 

87.7 
30.9 

1.0 

.4 

.J 

:! 

sola 

.8 

COMPOSITE  CROP  YIELDS. 

.  290. — Componte  nuwhers  of  all  crop  yieldt. 


TheflEoresbclowBi 

■ra  oomblned  jrita  a  c 
neb  crap  Is  takea  Into 


lined  Id  the  toDovt 


riner:  For  each  State  ths  average  yield  per  acre  ol 
:s  tO-yaar  averua  yield  per  acre:  theja  percentages 
t.f  the  figures  shown.  The  relative  Lmportuice  ol 
mpoalte  averages. 


.-l.  .,.«„.,.., 

m. 

im 

■  0,7 

.9.6 

.9.J 

19.4 

1913 

.912 

.«n  i  1010 

m 

106 
100 

no 
107 

.22 

no 

1 
96 

& 

100 

lis 

102 
89 

96 

66 

03 

1 

1 

98 

1 

107 

im 

iOI.2 
lOi 
B7 

m6|ios.9 

8H.S 

^09" 
09 

112 

9.^5 

.09.8 

9..6 

ssss 

103 
9! 

113 
».> 

S3 

111 

1 

104 

1 
108 

96 
91 

102 

loe 

^^^EEEE:- 

108 

»t 

"~i6.-, 

10: 

lnrt.3 

inn.  7 

1019 

80.6 

105.1 

101.5 

103.6 

W.6 

1 

HI 

109 

9« 
103 

94.7 

112        100 

111!        106 
IIO.S  {    96.9 

B7 

110 
82.8 

lOS 
108 

1 

^*a"ia 

Knrlh  Central  cj,.tul.\!is- 

108.1 

^ 

,0,- 

igF" 
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COMPOSITE  CROP  YIELDS— Continued 

Tabls  290. — Compotiu  numbers  of  all  cmp  yietdi — Continued. 


SUM  and  divklon. 

leie 

IBIS 

1917 

1916 

WIS 

1914 

1913 

1912 

1911    1  1910 

8« 

1 

123 

1 

1 

72 
80 

i 

99 

98 

1 

84 
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97.9  1  mo  1   1»,1 

IOS.0 

102.3 

93.3  1  107.7 

90.6 

COMPOSITE  CROP  CONDITIONS  MONTHLY. 

..'xnsoasln  put  jttn  for  nropslD  the  UiitM  StatM  Is  indicated  In  the  BCcDinpam-Ing 

table  o[  the  composite  caadltitm  olill  liaportanC  crops,  mootbly,  during  the  growing  period ,  100  repi««nl- 
'" BTsrage  condition: 

Table  291. — Composite  condition  o/grou-ing  rmpj,  monthly,  1910-1919. 


DISPOSITION  OF  FEED  CROPS  ON   FARMS. 

juinKperosntsgesolfarai  consiunpllon  In  the  United  Ktatea  of  food  crop!  by  the  aoi 
.'k  are  Wsi^d  upon  e^limali's  made  In  1919  by  several  tbaiuand  ToliintBry  crop  repoi 

Table  292. — Farm  r'liisiimpticm  o//ctd  eropi  by  each  close  n/alacl:. 


T.>- 
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Oats. 

Barley. 

Hye. 

Wheat. 

U<y. 
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Mill  teed. 

Uor.ws. 

iS;S 

SO.  3 

»;i 
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n.» 

i.i 

29!  1 

44.8 
3.» 

aa'.9 

2,2 

S.8 

10.5  1         M.8 

69.1 

,™,.n 

100.0 

ii„.o|      mo 

inn,o 

-■«i  ■»»;    »•" 

GOCK^IC 
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WHEN  FEED  IS  CONSUMED  ON  FARMS. 

vInK  tabulation  sliDws  what  proportion  ot  each  Important  reedsInO  Isconsimiedliieachm 

t  being  tha  year's  consumplioB  lor  each  produrt.    Theporoen' ■*-■ ' — '  • — 

D  crop  reporters  of  the  actual  quADtitl«3  usually  fed  monthly  i 
here,  is  tbe  Important  source  of  feed  in  the  iummer  months. 

Tablr  29Z.— Monthly  conmimptionoffetdxhiffi. 


Uonlb. 

Co™. 

O.U. 

Barley. 

Rye. 

Wheat. 

my. 

BItoee. 
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UiUfHd. 
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11 
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s. 

3. 

10.5 

|1 

i!o 

l.S 
4.1 

MONTHLY  SALES  FROM  FARMS. 

For  erer;  SIX  worth  of  product  sold  [rom  the  laim,  about  tl3.  SO  are  sold  in  Octobtr .  th 
total  satn;  til  .70  In  November,  110,60  in  Deconber,  and  110.10  In  September— in  the  tuiu  iuuuhv,  vn.». 
Smallcat  sales  *ie  in  Ua;  and  June,  when  tha  unount  In  c«ch  month  Is  SB.  LO  of  the  year's  tl DO. 

Bales  of  crops  alone  aie  more  concentrated  in  In*  fall  moaitu:  for  evei7 1100  wottli  of  imps  sold  in  ■rear, 
tlG.H)wortbBreDold  In  October,  (15.70  In  November,  tl2.eo  in  December,  and  (13.40  ID  8^tonl><r>  in 
Ihebur  months,  tse.30.    Smalltet  Bales  (fS.lO)  are  In  June. 

Sales  of  tiY»«tii«k  DToduGla  are  Urly  evenly  distributed  through  the  ;«r.  For  ergn  tlCO  worfii  of  live- 
itock  products  sold  In  a  yeai  tS.U  are  sold  in  June,  the  hlgheal  proportianin  anjr  montn,  and  tT.ia  in  Janu- 
ary, the  loweei. 

Tneae  estimates  are  based  upon  reports  made  by  crop  correniandeDts  of  the  Bacean  of  Crop  £stliiiatei 
of  their  actual  sales  In  1914,  modified  when  nectsEsry  to  make  the  Bgntes  typioal  of  aalea  in  recent  yean. 
Uore  than  S,000  repoTta  were  tabulated.  As  the  correspoadents  are  represeDtatlve  farmers,  tlieayengtB 
of  their  reports  In  the  United  States  and  in  the  larger  Btates  are  probably  nearly  the  same  aa  the  aTecagea 
lor  all  the  bumen  in  the  States.    Details  of  monthly  sales  are^venln  tabulation  below. 


ontUysal 

Table  294. — Monthly  percentages  (i/year'i 
(Uonthly  rate  of  sales  from  farms,  averafoj  for  recent  years. 


iorrespondontsoJlBuraiuofi 
FROM  SALF.S  OF  ALL  KINDS. 
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MONTHLY  SALES  FROM  FARMS— Continued. 
Table  204. — Monthly  pfreenlagri  ofyear'g  receipi$  from  mka  bij/armert — Continued. 

FBOU  SALES  OF  ALL  KINDS-ContlDUed. 
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FROM  SALF.S  OF  CROPB. 
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MONTHLY  SALES  PROM   FARMS— ContiDued. 
Tabu:  294 — Monthly  pticentages  of  year's  receipts  from  sales  by  farmers — Continued. 
FROU  SALES  OF  C 
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FROM  SALES  OF  LIVE  STOCK, 
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Miscellaneous  AffricuUural  Statistics. 
RECEIPTS  FROM  FARM  SALES. 

re  reported 


Abmit  lOiOOOerDp  oomcpondenta  at  the  Boreea  of  Crop  EnlnuUa  have  reported  tbelr  year's  total  value 
of  all  sales  ol  fann  products,  divided  Into  four  olawea,  vli,  (1)  live  anltnalg,  (i)  aoiiital  products,  (3 1  crops, 
(4)  iDlssellaiiemii.    Correeptodtmts  were  requested  to  give  their  IM4  ealea  If  that  jeanraareprmnLtuttve; 


K  were  for  live  uilmala  ^30  were 


Of  every  tlOO  vorth  of  product  sold  by  all  who  reported ,  spiuuuuuiHijr  ■«  ntn  lui  u  vn  ■umuia ,  *zu  ■ 
for  the  products  ofUvestigk.tW  were  for  erop«,  and  MiepraeantwliplsceltoiwooslMnia.   Attbnco..^- 
spondeutSBrerepreseiitatlve  fanners,  the  Bveraces  of  tbelrreportsin  the  United  States  and  In  the  largo 
States  are  probably  nearly  the  same**  the  avoagea  for  all  the  farmers  In  the  Btatcs. 

Tba character  offarmers'  sales  varies  widely  In  different  seoHoDB  of  the  country.  In  the  cotton  Stater 
as  would  be  expected,  bj  (ar  the  KTeater  port  of  the  salea  are  M  erqis.  Thus,  In  Georgia,  for  everyllC 
worth  of  products  sold,  trSrepresenta  crops,  tl  4  live  animals,  tS  animal  pmdupts,  and  S3  miscellany.  T.yo 
In  Texas,  retnuded  as  a  cattle  as  well  as  ■  oottoo  State.eottim  so  br  predomlnatfs  that  (73  reprcsen  Cs  crnpi , 
tiA  live  animals,  and  19  animal  products,  out  of  every  tlOOol  sales.  Itmay  be  thnt  the  cattle  sot-tion  olChe 
state  Is  not  >o  fully  represented  In  the  returns  as  the  cotton  teetlon;  bal  complete  retnms  from  all  farmsrt 
probaUy  would  not  materially  modify  these  figures. 


,.ioi 


(From  tabulation  of  reports 
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%,  Utah,  Nevada,  and  Idaba 
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Yearbook  of  the  Department  of  AgricuUure,  1919. 
PRODUCTION  OP  VEGETABLE  SEEDS. 

(Contributed  by  BuresD  ol  Uarkets.) 

nwient  In  the  mdn  a,  oompUatloD  ol  re 

ai  wberavsr  possible)  avnage  yield  per 

BlBaiMlillTirini 


jrposslblf 

Those  glieii  tor 
I  prodnctlDii  mrveys. 


prodiKtioD  oleach  vegetable  seed  crop  grown  by  tii 
reports  submitted  in  vegelkbla  seed  aaresge  and  pi 

Table  296.— jlcreaffe,  yield  per  acre,  and  prodiuiion  of  vegetahU  seeds,  1917-1919. 


Conunerciiil  BcreegB 


Average  yield  per  acre, 
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'"  ™"  "  •"  21,000 
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17,199 


1,537,000 

36i|noo 


30,647 
,650,008 
09,401 
128, 3g£ 

,916,892 
307,815 
300,783 
37,313 


WAR-TIME  WHEAT  PRICES. 

imds  o(  wheet,  for  oalondar  ytsre  1913  to  1918.  in  conntrle 
1  Bulletin  2  of  Itia  War  Industries  Board.    Foreign  prica 

Table  2d7.— Prices  nj  u-heal,  by  coiaitnes,  19 


arkets  hidlnted,  c 


l-™..,„d™»«. 
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Miscellaneous  Agricultural  Statistics. 
PRODUCTIVITY  OF  VARIOUS  COUNTRIES. 


i  crop  i>iadu''U<xi  In  most  couDtiltsol  the  world.  '6f  iho  tot^  ares'ln  ciLl^rat'«d 

J,  J5  HT  omit;  dnlted  "" — ' —   •*r'r.-~i— v 'ii.  n-n.-j    -mi  AS^ —   ic' . 


tbtbniO»tni),*ii!h^i^  bay  tiaA  gnat  c:tm,thtiyeomftla»a ,  „^. .... 

bi  Fiance,  J5  nr  cent;  united  Kingdom,  79;  I)eiuiiuk,  TW  BoUand,  70;  Belgiuni,  75;  Austria,  .  . 
HunniT,  B7;  Italy,  4t;  Spain,  U;  '*"""»■''«,  m  European  Runla,  87;  AalaUo  Riusla,  Bl;  BulgailB, 
UiAkrab.sS;  Japan,  31;  AuitralIa,ei;ChDada,M;Ars«ntiiia,SS;  United"*—  " ...^-.-^ 


tfamflgures  are  only  approximBtlaaa,  tbey  arecufflbiaUljr  accnrata  to  Indicate  i 
ntattTBTldds  per  acre  <M  theM  ill  producla  combined  would  blrlf  repra 
tlTlty  01  tbe  vailois  eauntrin.   For  eacb  coontry  tbe  areraee  yield  per  i 


l;  Aicentii 
Boiauly  BO 


id  States,  S3  per  cent.   AJttaoui 


of  tie 


)d  (except  In  a : 

■mUlMd.'irticftailin' 


repraent  Uia  rdatlve  per  acre  produc- 


1  vears  were  obtainable),  »nd  tb 


le  pcrceotaea  loi  each 
3»  cropa  In  tne  country, 
ireaentlns  the  weighted 


Table  298. — Index  numhers  of  produUivity  of , 


Belflnm 

Bwttierluid 

Netherlands  — 
CnKed  EinEdon 

Denmark 

Egypt 


Argentina 

Portugal 

Rnsala,  European... 

Rurala.  Asiatic 

UniEuay 


WORLD  PRODUCTION  AND  EXPORT  TRADE. 


ISubstimtiall;  the  toul  production  and  eiportfl  for  the  world.  However,  China's  probabh  la 
producUon,  also  some  minor  Items  ol  prodiK-tion  and  exports  for  other  countries,  are  oniUtec 
bck  ol  trustwc-"—  ■-' — ■-"—     "-•  -'■—  ■ "  "" ■■-  ' 


onp. 
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Export,. 

World, 

BtBtea 

World. 

Contrlb. 

S: 

United 
Stales 

Pfrentf. 

« 
i 

■75 
12,721 

■i.i 

1' 

Ftreml. 
20 

34 

Per  em. 

Oats 

Barley 

|§is;;; 

Cotton'.'."'. 
Sugar 
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Yearboolc  of  the  Department  ofAgricuUwe,  1919. 
FOREIGN  TRADE  IN  FOODSTUFFS. 

1  milliont  of  doUor$,  ISIS- 


Itam. 
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»1» 
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WW 

Wit 

wu 
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Imports  at  foodatufTs: 

In  erode  oondition,  and  tOod  animab 

Mfl 

SB7 

S 

339 

m 

25« 

^1 

1,101 

743 

737 

»9 

6ie 

491 

1,6*0 

1,211 

93 

INDEX  NUMBERS. 
Table  301. — Inda:  numbers  of  crop  prices,  mimthly  and  average,  1910-1919. 


Date. 

1919 

1913 

1917 

1918 

WIS 

.... 

1913 

1912 

,.., 

W.0 

age. 

"~.  , 

■mi  1 

183.6 

mi:  3 

1*0:2 

Ii 

18?:  B 

mo 

124.4 

132.8 

11 

122:8 

22.9 

m. 

132: 

ii 

i?:9 

138: 0 
133:1 

IJSis 

1 

32| 

281 

1 

2» 
2» 

8 

i 

3; 

21 

1 

SI 

82.0 

18  4 

^™'"'" 

«. 

277.T 

269.S 

192.1 

'"■' 

132.* 

1*8.1 

132.8 

132.8 

129.6 

.77.7 

>  WeiebUd  averaea. 
PRICES  OF  ARTICLES  BOUGHT  BY  FARMERS. 


fii^------ 

'"'fi^' 

cS^'. '''."..■::; 

■.■.v.'.e^h:: 

Amn. 

1919  p 

"'" 

or 

average  value 
acre   ol  crop 
uclion. 

191'*    1    IBI4 

1909 

....    .», 

IFI 

IS 

!S! 

3.B       &.e 

102, 

294 

37 

*8 

49 

J 

ia 

I2B 

7.S 

7.8 
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3£isceUaneovs  Agricvlfural  Statistics. 
PRICES  OF  ARTICLES  BOUGHT  BY  FARMERS— Tod  tinned. 


ton 

Com  knives 

-do  ..- 

..each.. 

Dinner  pKtS. ...'.','. 

■i^ 

G|0T€S,  leather 

..,-ib,- 

&ts.teit'.'.'.'.'.'.'.. '.'.'.. 

■!■■■ 

^^bianteu:;.-.:- 

Kttc^ciia'lra .'.'.'.'!' 

:;do:: 

I^HIB 

..do-. 

feu^SK^n^in^V./.V 

-..a: 

Mowe'S. 

..each. 

£1""-; 

SS.::::::::::: 

PBlnl  brashes 

Pain  1,  mined 

■■■'1!: 

Pincers 

Pilehforks. 

..do... 
.  .do. . , 

Plows 

Porttanil  cement 

KaiiicgaLs 

gXiSS.;.::::: 

,,do.,- 
100  lbs. 

..wch. 

lb. 

...pair- 

Sacks,  grain 

Scythes 

.  acb. 

..io... 

iai^^.i:::;::- 

Shotguns 

..eadi. 

l.i4H87°— Y 

BK191 

Amount  piu-chasablo 
with  average  value 
of  I  acre  of  crop 
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Yearhooi  oftlve  Department  of  AgricvUure,  1919. 
PRICES  OF  ARTICLES  BOUGHT  BY  FARMERS— Continued. 


It«in. 

.... 

,„. 

,... 

.... 

„,. 

1«14 

im 

im 

1W4 

1M« 

BhoTcb 

Btop^ 

..-do-,, 
..MM  lbs.. 

"s. 

17;  SO 

"1" 

.83 

IJS.00 
82.60 
35.20 

:',» 

.ee 
1.73 

.105 

*4.M 

.115 

.lit 

"1 

laKOD 

4.75 

W.78 

wioo 

"1 

si' 

3!  43 
22.80 

.05S 

»l' 

45.50 

101 
107 

103 

\a. 

134 
VJ 

lis 

III 

201 

IS! 
1B2 
197 

211 

311 

33 

> 

40 

".» 

.IS 

1.0 

S.8 
03 

21 

31 

4.  a 

"h 

aio 

33 

■".. 

.31 

40 
21 

°.. 

SlMlwlre 

Slovea 

..IDDIbs.. 

*:?. 

ajSpii,;;..- 

TwtLB.  binder 

,.-.do  ... 

S7 

.37 

":| 

2.80 

1 

IBS 
UK 

125 

S.9 

Wooden  wBstitubs. 

.;;;r':: 

g 

FARM  LABOR. 
Table  303. — Waga  ofmaU/arm  labor  by  claisei  and  Slates,  1910  and  ISIS. 


P„— . 

Per  asy  st  hirvest. 

Per  dsT  other  thu 
hkrvBt. 

auteauddlvMm. 

^.      "VS^T 

^. 

Without 
board. 

^, 

Withont 
boud. 

,m 

—  1  -  i  ••» 

IfllB 

im 

IBIO 

.0,0 

1010 

IBID 

IBIO 

wio 

u< 

MB.  40 
44.90 
45.00 
45.00 
48.00 
4.^00 

?A^ 
37!  90 

11 
11 

170.00 

65!  00 
71.00 

II 

87.00 

11 

7!  20 

aaioo 
m.Tb' 

S4.7S 
31.50 

10- .w 
20,00 

is 

13.10 

3!  60 

3:30 
3.30 

Iob" 

ti 
11 
il 

'.no 

13.88 
3!  83 

3:7s 

I1,BS 

05 
.21 

(2,70 
2!  CO 

2,00 
1.40 
3.  BO 
2.70 

2  15 

n.23 
i.l2 

13.43 

3:40 
3,30 

3:20 

^ztt^^^Ev" 

1,W 

M."3b" 

42.18 

3i.M 

2,08 

250|  1,17 

31.00 
32.00 

31.00 

S!8 

17.00 
».  70 
28.00 

39.  io 
3H.I5 

42!  00 

ill 

13.  SO 

ili 

49.00 

Is 

J*!  40 
38.50 
4S.00 

1 

!b« 

3: 10 

3,40 
2!  40 

:23 

.46 

11 

1 

;73 

.06 

l!82 
2.90 

Isi 

10.75 

ll 
11 

2.2s 

1.07 

1.S5 

.77 

230 

24.50     58.30 
23.00    00.00 
20.00     60.00 

4.02    2.20 

Ohio 

i:SI  :S 

3, 88  j     .BO 

3:30  :78 

ii 

1:31 

|i 

:S 

S 

N.C.E.Mia3.R 

^ 

22.94  I  58.  so  1  31.81  l3.Sal  1.75 

4.52  1  2  le 

12L 

'■^ 

3.44 

1.81 
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FARM  LABOR— Continued. 

Table  303.— ira?Mo/ma(e /arm  lihnr  hj  clas'ei  an-l Slaten.  79/0  nnd  1315— Continued. 


Per  month. 

Per  day  at  h«rv(s(. 

Pec  dayother  than 

Stita  and  diviji™. 

baud. 

WllhCMt 

With 

Without 
boud. 

a. 

z?r 

1919 

1910 

.919 

19.0 

1910 

i.» 

,.,. 

19.0 

1... 

19.0 

.9.9 

1910 

««, 

193.70 
3?:  00 

fia.oo 
as.M 

IM.OO 

(75.00 

Si 

BsisO 

29:50 
<2.00 

(4.30 
5:42 

12.23 

2.40 

2.U 

2.18 

II 

12.65 

1 
if. 

13.33 

li 

3.85 

11.48 

1:02 

1.57 
1.42 

t4.25 

1 

N.C.W.MLsa.R... 

5a.2R 

as.  10 

flg.lO 

35. « 

4.48 

2.0. 

6.33 

2.43 

3.22 

1.3S 

4.03  j    J.77 

25:50 

26.  so 

II 

14.00 

4i:m 

M.50 
66:  SO 

11 

20:25 

24,50 
28.  .0 

2:20 

1:77 
2.10 

2.50 

1:22 

2:70 
2.30 

256 

3.68 
4.80 

1:26 
1.29 

1:97 

1 

:85 

2:12 

li 

3:68 

2,45 

isaa;;;;;;;;;;;:- 

32. « 

15.28 

«e.4T 

21.90 

2.6fl 

1.14 

3.14 

1.47 

206 

.89 

2.61 

w'.at 

68.00 
w.oo 

siioo 

II 

81"  00 

Mw 
92:00 
93.00 

£0.60 

87!  00 
91.20 

60.00 

moo 

11 

4.00 
3.U5 
3.60 

« 

3.65 
4.09 
4.50 

4.00 

1 

3:42 

4.05 
4.70 
4.60 
3.20 

4.45 
4.«5 
6.40 

2.80 

2:24 
2:3s 
2.78 

2:20 
2.60 

!i 

2.99 

1:73 

1:56 
1.39 
..70 
1.72 

1 
1 

4.60 

^=E 

3:| 

2:00 

K.ia 

ia.*8 

4.67 

2.52 

3.08 

1.51  1  4.02 

UnltBlSlaMB 

39.82,  19.21  l6tt.2B|2T.iO 

2.46 

Table  304.— H-ages  of  classes  of  male  farm  labor,  yearly,  in  United  Slate*,  1SG6-1919. 


lij-the 

month. 

Hayliihor 

at  harvest. 

Day  labor  not  harvest. 

With 
LourJ, 

Without 
hoard. 

With 
board. 

Without 

With 

b'oiird. 

1919 

(39.82 
3.2,'i 

J 

9:21 
6,40 

il 

Ise 
I4 
2.7 

6.5. 

$59.29 

g| 

3a  15 

29.!i8 

ss 

2S.  77 
27.50 

ii 

16.42 
19.87 

26:  s; 

13.15 

2.  OH 
1.60 

i.i7 

i.4S 

1.34 

Loa 

:93 

1:02 
1:3s 

:54 

:53 

:i3 
:3o 

:3b 
2:20 

2.20 

1.20 
1:14 

t.DB 
1.08 

:62 
:s9 

ti 

li 

'.a 

:9« 
;o2 

1! 

1:49 
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OfthetoUIUborlil 
the  day,  with  IwariJ  a 
the  Bureau  o(  Crop  Kj 


HOW  i'ARM  I,A1K)R   IS  HIRED. 


—Perceatagc  nf  tot/it  hired  labOT.  hy  rfiiftstons 


Item. 

states. 

Allan- 

<S"X 

Cewral, 

Son  111 
Atlan- 

Percent 

fi; 

we.. 

'Montii-^ 

Percent 
36.1 
1S.S 

10.  B 

^.3 

Pacini 
1S.1 

Percent 

"U.o 

17.0 

2i:o 

,-„.«. 

l>a7,exdu(Uiii!eiilra  harvest— 

""SirT::::::::: 

mo 

100.0 

loao 

mo 

m.rt 

100.0 

loao 

r, 

3;!  5 

ii:l 

";« 

S:J 

^? 

'  Maine, New  lliunp3)ilre,  Vermont,  Uassachuscltn,  11  hode  Island,  Conn 
PemiHylvaiiia. 
>  Ohio,  Indiana,  niinola,  UlchUan,  Wisconsin. 

•  lUnnesota,  Iowa.  UUsoiirl,  North  Rakota,  Houth  Da 

•  rielawercMarytand,  Virelnia,  Wast  VlrEioia,  Norih 

•  Esntucliy.  Tennessee,  Alahoma,  MtisiH^iiint.  l.aiiisiH 
■  UoDtuiB,  Wyomliu',  ColoradD,  N 

CaUfOrnla. 

FARM  AND  I-ABOR  INCOME. 


t,NewYork,  New  Jersey, 


le  value  oltaJdllyiabor,  provided  he  has  no  interest  to  pay  on  niorteagefl 

t  the  farmer  lias  lelt  For  his  labor  after  G  per  cent  Interest  on  (h«  bum 
Iswlifltheeariiedase        


loIMich 


Harry  and  l.i 

llrooks  Coimty ,  t'a 

New  KnEland: 

Southern  New  Enitand 

Northern  New  Kn«land 

Southern  MiUtu- 

PredetkkOounty.Uil 

SinalirarmsBraiindWnshinEiim.*i>.'c;ll!!!:!' 

Utah  Lake  Valley,  Ctah !."!.!.... 

no 

Sumter  (.'auniy,  (ia 

1)0.1 

WoRhliiEtanroimly,  llliiofaferamafTmBrs)', 

Clinton  t'oimly,  Ind.  (avera|»  of  •  year>). 

1>ane<'0(mly.  wis.  (average  of  5  year.t)' 

liloufcslertniinty,  N.  j.  (avemtreofayears) 

Polk  Coiidty.  Fla,  laverai!eDl3year<)i 

lIlllsboroCoiiiily,na.(avera)!eof  2  years)t.... 

Frederick  Coumy.  Va.  CaTerniroof  2  years)' 

Salt  Lake  Valley,  L' loll 


a  lapse  ol  S  years. 


irveys  being  conllnued  over  a  period  ol 


MisceUaneotts  Agricultural  Stalisiice. 
VALUE  OF  PLOW  LANDS. 

Table  307.— Faiuen/pfoioiowfa,  bySUiUt,  1917-1920. 


AivraFP  o<  noo 

'""■■ 

Ave^ 

i^r 

dplow 

A,..e.U 

„0.,.* 

r,^ 

,-., 

1918 

.020 

1910 

1918 

1020 

1919 

1918 

.917 

t3n.oo 

4n!iiO 

cn.  00 
to!  00 

411.00 
«.00 

'is 
li 

80.00 

«.oo 

M.on 

ss!oa 

50,00 
42.00 

40.00 
20,00 
53.00 

3e!oo 

30.00 
26.00 

E 

30,0(1 

9ci.no 
on  00 

is 

4i:oo 
S:S 

SO.  00 

g:S 

II 

27:oo 

loo.  00 

as 

89.00 

27,50 
so.  00 

s 

Is 

29.00 
30,00 

30.00 

(24,00 

2s!oa 

IE 

3s!oo 

II 

87!  00 

II 

28,00 
41,00 

42!  00 
31.00 

30,00 

'is 
II 

52!  00 

SK.OO 
6.1.00 

15«.00 

ios:cS 

II 

fS 

82!  00 

132!  00 

150,00 
80.00 

2S7!oo 

48,00 

00!  00 
05.00 

90,00 

49!  00 

63-00 
4K!i>0 

70.00 
00.00 
no!  00 

ISO,  00 
64.00 
04,00 

sz 

8o!oo 
to!  00 

M,00 

84!  00 

6«!flO 

19,30 
48.00 

170! 00 

s 

43,00 

7S,00 
33!60 
58!  00 

45!  00 

S:!S 

00,00 

125,00 

lis 

••8,00 
121.00 

$48.00 

92!  00 

76!  00 
108.00 

*8:oo 

s 

ss 

107.00 
76.00 

iBo!oo 

83,00 

10"!  00 

■7,00 
30,00 

48.00 
49!00 
60.00 

iioi 

M2,00 

'ig!oo 

•s 

08,00 

80,00 
53,00 

s3!ao 
fli.oo 

48,  DO 
30.00 
10,^00 
119,00 
170,00 

64,00 
43,00 

II 

30!  00 
50!  00 

M,00 

47,00 
46,00 

il 

10.5,00 
116.00 

ino.  iin 

137.00 

Is 

u.oo 

00.00 
70.00 

66!  00 

53.00 

11 

'AS 

91,00 

K 

72!  00 

S:S 
SS 

01.00 

as 

26.60 
33,00 

48.00 

38.00 

6o!oo 

45,00 

is 

39!  00 

44.00 
68,00 

52.00 

S8.on 

7800 

43:00 

3o!oo 

28.00 

ss 

BS.OO 

SS 

•is 

6s!oa 

II 

48.00 

23!  00 
33,00 
46,«, 

35.00 
31.00 
35.00 
41,00 
55,00 

42,00 

i2«!on 

(34  00 

NewHsraji^hir,'.... 
Rhode  Island.".";!';! 

42  00 

S-S 

57!  on 

^::;;:: 

36.50 

3s!oo 

WcMcan 

55.00 

JOnnewlB 

140  00 

North  Dnkota 

Kpntucky 

Tfnmiwef 

I.CO 

Sai::;::;:::: 

Oklnhoma 

f: 

New  Mexlro 

^.^ 

60,  (W 

tt-a.hi«-t"n 

*oou 

irn!WS.«^... 

»■'• 

51,20 

47,«6 

113.M 

9..8S 

86.48 

7... 

0S,:« 

62.17 
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INDEX   NUMBERS. 

—Index  numbers  aj  prices  "/  meat  aninutU,  monthly  and  average,  1910-191S. 


«.. 

..,. 

,.,. 

,.„ 

.„. 

,„. 

,.„ 

,.„ 

,„. 

"ST 

3.4e 

3.51 

11 

i.M 

S.44 

I.SS 

US! 

B.12 
0.70 
1.71 
1.S4 

'i'i 
If 

1 
11 

11 

7'«     ; 
also    i 

1 

i 

SO 

i 

IS 

8,30 

1 

B,87 

flies 
bIso 

I 

AS 
1 

S;:;;h;;::::;:; 

Average! 

'»-'• 

'■■'• 

'"• 

7.77 

..a. 

'■'•     ' 

» 

s.ii 

1.77 

S.M 
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1  WelihWdBTerage. 

MEAT  PRODUCTION,  IMPORTS,  EXPORTS,  AND  CONSUMPTION. 


IS  Bureau  of  th 


9,  eatlmated  bv  Che  Buma  ol  Animal  IndusliT  ICr 

-la  Bureau  of  Crop  Esllizi&tes  for  all  years  From  these  peroanUfRS  of 

sai:  Ilea,  iiii:iuiiiim  vm,  17.78  per  cant:  iiiutIi>ii,iDCludlnglBiDb,  Apercent;  pM k,  includlnK 

15.66 per omt.   8omecdlhelareiKnlrademmibersBreappraiimateBTeng(s,andlhesniall  numben 

il  animus  In  this  trade  are  uot  included.    Bee!  statistics  include  veal;  mutlto  includes  lamb  and 

goat;  pork  lacludas  lard. 


..___, A  bT  tba 

1)14-IS1S:  edible  (^M .,  .-. 

drcBSed  welgbt:  Beel,  Including  v«l,  l 


B  ZOd.—.lfeal  prodaelion,  imporli,  export*,  and  eontumption,  1900-1918. 


Ctasaolmeat. 

••ffiS 

S,286,24S 

1.09 

,.„ 

,.l. 

1917 

,.,. 

rradunlon,  drased  veleht,  and  edi- 
ble oDnl,  In  pounds  (000  omitted): 

7,150,738 
10,!4i;6&l 

7,857,081 

865.067 

12,245, 809 

9,773:389 

Fotit 

13,010,577 

Total 

l^8f*,435 

10,724,073 

18,077.793 

20,7«S,6m 

18,810,783 

!3,365,aW 

Trend  of  productlDDxIncc  1800(1900- 

»Xi 

i(»:o 

102:7 

mi 

loelo 

131.9 

105:2 

?S^?:i:;::;:::::;:;;;:;::;;::::: 

Do.e 

1<».U 

104.6 

es.s 

110.1 

99.7 

IK  2 

105.4 

72.6 

rai 

82.4 
94:4 

832 

21S.2 

2I-.8|         1S3.3 

2W.8 

181.8 

lotel  In  productina,  iu  pereeiiiages: 

'5:1 

«l.3 

li 

s».o 
4.3 

se.o 

Is 

^" 

100.0 
4,500 

100,0 

160.0 

160.0 

Imports,  in  pounda  (000  omitted,: 

258, S48 

»;a5 

40,425 
'i;i71 

1;i 

""■f!^, 

Um 

2,500 

5,000 

305,  isa 

58,831 

30,080 
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MEAT  PRODUCTION,  IMPORTS,  EXPORTS,  AND  CONSUMPTION— Con. 
Tadlk  309. — Meat  production,  imports,  exports,  and  eomumption,  1900-1918 — Ton. 


CbssotmwH. 

.«0 

1«9 

1914 

1016 

1917 

1018 

DtnuBtW  rapats,  In  pound.  (000 

,s 

499,  SIS 

i,ooj;aifl 

»|847 
SS3,S16 

1,31 

408,430 

2  862 

1,319:309 

TottI 

»,«0,«M 

1,604,661 

1,023,418 

1,870,167 

1,730.601 

3,081,881 

Eiusg  of  dom(ii([e  exports  over  Im- 
poO^  to  pounds  (OOlFMQltted): 

SMi,o<a 

I,60Z,6Ca 

I,002|tZ3 

193,092 
'18,029 

£36,eei 

358,017 
1,467^286 

M0,7W 
1.316; 488 

2,269,880 

I.4S8.304 

l,4«,9ii 

717,880 

1,811,328 

1,6W,H6 

3,027,393 

Exoasa  ol  dam«stlc  eipfrts  ova  Im- 

;} 

6.3 

[1.8 

Ai 

uie 

13,0 

T.6 

4.0 

8-7 

9.0 

DoouBtlc  exports  oC  animal  lata  and 
ol^  In  pounds  <000  omitted): 

345,000 

ar 

SS;S 

118,758 
468,603 

S» 

Total 

900,000 

SM.ooo 

661,237 

67S,as» 

437,485 

648,202 

Domcatlc  eicpons  ol  animal  fata  and 

28.6 

M.0 

SJ 

S! 

g1 

w-e 

43.2 

S4.8 

30.  a 

25. 3 

edible  offal ,  in  pounds  (000  omitted) : 

Si 

0,090,01$ 

6*4  877 

8,629,730 

7,352,830 

9,1^;^ 

7,501,014 
10,778;  623 

8,456,898 

Total 

1«,«>7,1S1 

18,224.422 

17,349,933 

18,957,181 

17,116,268 

20,S38,*S2 

'<!a£!»T™»"»  "■• '"» 

mo 

uiio 

89.  G 

iS 

IS 

100.0 1       111.1 

IK.  8 

115.8 

104.3 

"Sg"  "—"«"•'"'«"''" 

108.7 

99.9 

73.8 

73.8 

78.7 

102.3 

21i.fi 

»1.1 

178.0 

186.1 

165.4 

I  Excess  ol  imports  ovar  domestic  eiprala. 
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SEiiTIONAL  MEAT  CONSUMPTION   IN  THE  UNITED  STATES. 


uiymrtoCtheNstlgn.  OnlynnstlaaslBveraiiecouMheobulnfd.  Tuprovlilelnlonnaltonloreftclioftlu 
dlvisloDslnto  whlrhtliecouiilry  iscugtDmarlljr  dividrd.Ilie  Bureati  olCiop  Fstlmstts  hossppeslrd  to 
manyolltslocalcropcorrcspondcnwiomnke  emelu  1  estlmatf  s  ofpercupltatfliisiiinpilon.wUhsiibdi  lisJdn 
of  thspeapleof  their  districts  into  urbun  and  riitnl,uid  fslimatcs  lor  each  class.  Tho  rciiutst  was  lor 
"poiin(laordrf<Kcd  wciEht  aa  would  be  sold  bvtlia  biitchfr."  The  resiiiltne  bvpihcps  far  the  Inlted 
flatus,  urban  and  rural  com  bin  cd,  are  approximalcly  the  same  B.i  those  swurnf  by  national  statistlrsaad 
esllmalesolslauRhti'r.rcdiiicd  b  j- the  esportfdnattonalsiirphis— lower  tor  bwt  and  hlRher  tor  the  olhtr 
-. oiDipat.    TheiDtrristorttieinFestieatlanlschifHylii  theE«^raphIcdlfTereDCra,8nd  Intbecom- 


oonsiunptton;  t 
E  3'0.  —Eslimatcd  -per  capita  ■ 


.ompanying  table.    EtU- 
cnimumption. 


<-lass. 

Tolal. 

B«l. 

Veal. 

Uut(o». 

ForV. 

Poultry. 

«na*«. 

PotHBl.. 

li 

Paunis. 
M.O 

1? 

70.9 

Pound,. 

icla 

P««il*. 

lis 

PoKBd.. 

1 

JVund.. 

171.6 

68.3 

11.  B 

■-3 

66.3 

»"»"■ 

Ut.T 

172.1 
1B2.1 

1 

•n 

3.2 

7.6 
4.4 

■1! 

JH7.I 

11.6 

3.4 

S.S 

m.i 

202.3 

10.6 

11 

3B.3 

11 

^V7 

1 

67. 7 
107!  1 

179.9 

M.O 

».A 

7.S 

KB-e 

FtatrgincIudedinthedinereDtdiiisIonsare:  North  Atlanlic—Hainr,  Kev  Uampahire,  Vermont,  Has 
eliUKtU,  Rhode  Isbnd.  Comin'ikut,  New  York,  New  Jersey,  Pennsylvania:  Norcti  Central,  east— <>h: 
IiidIana,Illinois,Mirhli!aii.  Wl!in>d9lii:  North  Central,  w«at—Uiiuipsala,Iova.Uiasouri,  North  Uakoi 
Boulh  Dakota,  Nebnuka,  Kansas:  ttonth  Ailanik — IMlaware,  Maryland  Virgmia,  Wist  Virgdnia,  Nor 
Vandjoa,  Boatn  roroUna,  (Seoriilii,  Plorldn:  Suulb  Central— Kentneky,  Tpnnn^<Fc,  Abbama,  Mlsalsslpi 
I.oulslan8,  Texai,  Oklahoma,  .\rkaii»i.i:  Wesirrn—Montana,  Wyomliig,  Cokjrado,  New  Mexico,  Ariios 
Utah,  Nevada,  Idabo,  WashlngloD,  (.  rcgon,  C:ili[urDla. 


Taiilk  3!!.-    United  Siaifs  forrign  trade  in  meat  animah  aitd  mtat  producti.  1904-1019. 
The  fallowing  taHilatlon  gives  In  round  nuniTieTii  the  domestic  exports  and  imports  ol meat  anlmab. 
liuautliics  oJ  meals  and  lata  arc  givpii  in  millions  ol  pounds,  I.  o.,  0Ou,i)0Ci  omitted. 
|I"nit«l  States  llurpou  of  Forelsn  and  Iiomesttc  riimmerce.] 


■„,  OOOoDiilted. 


•"^           Ex-    j    Im- 
1  ports,      purls. 

t^heep,          Swfn,.. 

Mc 

ats. 

Faisal 

d(dls. 

\  ear  endini:  Ju 

El-    :    Im-         Et- 
potts.  ■  pons.  1  ports. 

Ex. 

ports. 

Ei-    '    Im- 
ports. [  ports. 

IKU 

2fi>i  .        W 
1(3  I       223 

43           IM 
121              33 

^«]      m 
la       163 

1 

^206 

^3Vi 

',Mi 
,fl.3fl 

!l<40 
,476 

1 

i 

22 

S23 

im 

«30 
620 

, 

j,»|[^ !       i'^           g 

^ 

Miscellaneous  A^ricvliural  Sfatiftlcs. 
RAILWAY  FREIGHT  TONNAGE. 

S12,  —  roniwje enrrie'i on  railways  in  the  UniuJ Stilts.  I!}l'i-I9l/I.' 


Year  eniUng  June  30— 
Class  I  and  II  roads. 


,.,.s 

Sluirtfru 

,.,. 

,.„ 

,.,. 

Anlnulmoiwr: 

■r.irs 

KAorffoT... 

Short  ir.ns. 
2,964,709 

2;.'ie«;6oi 

Stan  lofu. 

PackiM-bouse  produrts— 

z,r«o,3i7 

2,656,23.1 
2; 774; 70S 

2,807,571 

3,71.3,788 

Othet  > jsk  Ing-bOHW  p  rod  ucls . 
Total  packing-houso  pnx?- 

I.. 140,376 

3,510,231 

n,lOT,«23 

6,831,801 

S,  836, 748 

6,839,577 

8  528  751 

Poultry  {inrlj.!iiiB  gamt  uu] 

4, 21  z',  .184 

l,01«.4g4 

$03,248 

*'mS'w7 
4,740',560 

5,,',4i;2i4 

Total  animal  matter 

2B,  6.19,733 

29,W4,M« 

80,473,161 

3I,S.-.8,146 

3.1,769,959 

V«rtablemattw: 

S,  1112, 705 

■1,05I,M1 
18,192,083 

4,212,062 

17,621,285 

■S:S 

Orain  and  grata  product  s- 

53,««,6tt6 

£7,686, 165 
ll),472,2M 

10,318,960 

46,372,019 

10,065,219 
8;413;OB9 

65  806  640 

Onin  products- 

10,587,760 
8,630,082 

Other  grain  produ<:ts 

Total  grain  and  grata  prod- 

76.I.V,,«« 

74,2)7.872 

64,9-'i0,327 

-1  014  4-1 

7,Mft,Dga 

3;727;m 

10;jl7;913 

3',M7;3il 
l,(IS.i,843 
8,968,002 

ffs'ii 

5;|:g 

9!20t|496 

',-Mri^ 

k^^'.m 

Total  Tceetable  matter 

118,767,03.1 

119,699,29.". 

117,307,894 

108,864,811 

120,230,435 

Total  [arm  products 

113,436,770 

149,643,893 

147,871,056 

140,722,757 

156,000,394 

"'""  ""°"'- 

B3B712S! 
132:410;417 

76,013,494 

»6, 029, 210 
I09,(iw,s;3 
lS2,910,44a 

92,776,482 

83',Klfl;w7 

732,«li,519 
100,(08,196 
I88,7«,ei3 

Allo(li<.r<lnci..ding'Bi]iielghtta 

^■'""•^™'«« 

1,002, 403, 943 

1,23,S,222,907 

t,  202,000,0,17 

1,261,018,723 

1,283,06.1,190 

(reigHt  .Mflved  by  oich  raLI»ay 
relatively  small  tonnage  originatir 
»1  ,€00,000  a  year),  estcpt  tbBt  lor 
having  aoQual  uperatiog  revenues 

ig  on  railroad) 

m«oo  rnmmi 
ofaaBslIlir 
100,000). 

si™.    Orlgina 
and  oUiei  on 

917  ^V^l^ 

shipments  0 
lieis.    Hgiua 

Jv,  excluding 
Mdude  thi 
esolle^Cban 
cludad  (roads 

I-'ARJI   TRACTORS. 

[Msnu[actiirera'  estimate,  turnisheil  by  tlie  Dureau  o[  Public  Roadi.) 

Table  313.— Fom  tractors  in  the  United  Slalfs. 

ODbfiod  Dec.  31, 1917 ^. U.iSS 

Huiutoclured  during  19IH 132,697 

Sold  in  I'nited  States  during  1918 06,470 

Said  lor  expurt  during  1918 3fl,3Sl 

OnhandPec.31,1918 314,996 
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FABM  TRACTORS— Continued. 
Tablb  313.— TVactor*  of  dxffaent  (belt-rated)  horsepouer  manii/aeturcd  1918  aixd  1919. 


MrtersratEngbelt- 

JB18 

i»i»' 

H«ker8retliigbelt- 

!«.. 

Nuabrr. 

^'"fis 

J,  331 

60, 6S.  iO,  80  horsepower 

'a'a'a 

37,2S,30,32horsopower 

37.465 

6,688 

23:40« 

WAGON  AND  MOTOR-TRUCK  HAULS. 
Table  314. — Wagon  and  inolor-trud:  hauU/rom/arira  to  thippiTig  poinit,  190G  and  1918. 


lance. 

Rotmd 

LoBd. 

Cost  ol  hauling  per  ton  per 
mile. 

Com.' 

WHiat. 

c.... 

Com. 

Wl^t. 

Coti™. 

United  States: 

'j! 

12.3 

e.B 

0.3 

!? 

ii.» 

10.4 

loio 

20^2 

i;2 

1 

i 

60 
4S 

3.4 

CctM. 

ctm. 

30 

J! 

"■"n 

New  EnglKid: 

Mlddleillantle: 

41 

<s 

41 
00 
48 

!! 

SI 

38 

48 
60 

14 
30 

i! 

20 

17 

24 

49 

22 

i 

South  AHbMIc; 

Motor  tnn*s,19!« 

8.0 

'*'"SSolr""uctni.« 

^1 

2ft 
18 

IT 

North  Centml,  nest; 

i*'          u 

30 

f8 

20 
48 

South  ^ntTHl.  oast: 

Motor  tnicto.  IBIS. 

sia 

Booth  Cintral.  west: 

Motortrucks,  lais. 

•''^S;^or.n,*,,.6.8...    . 

11              P 

■  The  e<"}|!rapblc  dlTlsloiu  arc— New  r'nelnnrl:  Unint 


I'onnecticul;  Middle  Atlantic:  New  Yor 


of  the  Uimbssippl 


Wyoming,  Colorado,  New  Mexico,  t 


'  HIsslsslpiri  River:  Ohio,  Indlann,  lllinids,  MIdilgan,  Wisconsin:  North  r«ntrnl  west 
lUver:  UlnnmotA,  bnra,  Mlssouil.  Ncvlh  Uakota.  ^outb  Dakota.  Scbrsska,  Kansasi 
,  ol  the  Mississippi  River:  Kentucky,  TenoKme.  Alabama.  Mississippi;  South  Centnil 


DOgIc 


MisceTlaneous  AgricultUTol  Statistics. 
RURAL  AND  AGRICULTURAL  POPULATION. 
Table  315. — Rural  and  agriciilt ural  population  in  i>or 


Country. 

Yesr. 

Number. 

Fer«nt 

Year, 

»..»,. 

Percent 
pcp^a- 

IWO 

4g,M0,(W) 

53,7 

a 

1300 

AastiU-Buncsir: 

gSIiS 

514 

»i.sog,wi 

IBIO 

i,fM,7n 

22.3 

901 

s 

SBl 
907 
900 
1900 

?'0ffl'?K 
i;  555;  357 
17,435,688 
n;  089, 406 

J,  36?;  190 

1911 

1,€47,JKI 

59.7 

IMS 

z(,m,oii 

67.0 

1900 

4,83a.BW 

1897 
1897 

igoo 

lOOO 

""^u.«>„ 

7,268,428 

!;S:S 

69,470.390 
4,448,«fi 

e3,M'J,SflO 

2,0in,l«8 

1900 

7,907,658 

3i.a 

TABI.E  316. — Number  of  penuna  engaged  in  agricullut 


v.„ 

MoloB. 

FemaJcs. 

Toul      persims      en- 
(TBRed     in     agflcul- 

Coontrj. 

Number. 

tloi^. 

Number. 

"S?' 

Number, 

TTcfnt 

_  ,      3 

i 

1900 
lOI'l 

1001 

S 

1907 
1001 

s 

10,682,039 
63fl,078 

377|626 

5;i3;6a5 

35,2 

28^0 
20.6 
58.5 
23. « 

l,8ftfi,,';ftl 

30|02» 

5,  935  MB 

lB3,7rrj 

53:? 

17;  6 

14, -'%S 

09 
00,         75 

87 

,.  ,.B5 
2,315,149 

0,732,472 

32, 

fl3,02B,3ll5 

«7.3 

27,867,210 

6f,,E 

7*5,074 
44s,  .i4tl 
3Rl,K2l 
33  611 
386, 01« 

76»;(5(1 
6,452,302 
5,146,723 

esio 
52:2 

1; 

70.6 
27:7 

837.406 
R,1I40 

ys 

110,169 

,ih 

263, 6&I 
3,324, 6«1 
4  585  749 

04,0 

2«:5 
48:3 

Cevlon 

St"*^^- 
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RURAL  AND  AGRICULTURAL  POPULATION— Coniinued. 

Table  :iifi.  — .Yujiiftcr  of  persons  ernjagril  in  aijricullurt  in  rariotts  countries — Cont4. 


Year. 

i 
1 
1 

goo 

901 

iwo 
igoi 

Mai 

•■ 

Famales. 

Total      p^r 

"T^rtS 

Country. 

Number. 

"iiTsii'" 

Number. 

Fer<«nt 

3" 

NumhBr. 

"1?" 

Unas. 

OWMC 

f.,m'.m 

S! 

s; 

•■i'i 

5n),278 

'  19S|7B1 
I.S07:561 

«fl 

li 

s; 

PhlUppi^islii^ds 

1,163,777 

ise.sga 

0:i 

90,286 

"■| 

Itussta: 

i3,nag,5>» 

m.2 

'■S;l!! 

3K.0 
30.6 

IS,  782,660 
2,  IBS.  101 

. 

00.7 

2,079,301 

37.5 

17.980,771 

15, 7. a 

-IS 

''lil 

Mini 

863,223 

i 

13. 6M 
4,5M 

11 

152,642 

1 

2^0 

Onion  of  South  Alrka ' " ! ! 

t\ 

AGRICULTURAL  LA\D. 

—  Total  an:a  and  agrirultiiral  land  in  varuna  anintria 
d  III]  J  r-'portud  by  the  IntomBtlDoitl  Inslltato  of  AgrtcuHon.} 


ITnilirdSUtn... 
Cul» 


ProiJucliv 

laitd.i 

CaltIvBtedtand.> 

Total  ana. 

Amouul.     '  oJtulal 
an^a. 

Amount. 

Per  rent 

odotil 

1,903^,000 
28,2«!1.0IW 

1MM 

23!  2 

203.nM,'ooo 

'"S 

'"'SS'noo 

778;  000 

u 

729, 576, 000 

S37,«ns.floo 

44,446,000 

6.1 

4«;isB;.)on 

4o;h7.v«>j 

W.5 

i;  962;  900 

4.2 

agiss! 

00,039,000 

7;,a2i,(rt) 

94.3 
96.2 

26,272,000 
a.  178.000 

43:8 

l5),*H,0ni) 

»'.">^.«tt' 

_^ 

01,450,000 

39.  S 

Uruguay .  ■ . 


Austria- niineary: 
Uuii)|ury 


<  Induditi,  hf.sidfii  riiliivaiod  land,  also  nitunil  mi'adaws  ana  pastures,  forests,  vood  lots,  eiAi  lands 
LevolM  tociiIli\'ul<^  Ins-'aaod  shmlis. 
'  [ncliidps (allow lanci.i;  also anifioial  gniiskinds- 
'Tbu  llguiB  lor  "produuilve  land"  In  CUilu  >;icludes  manlws,  heaths,  and  productive  but  unouod-lof 
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AGRICULTURAL  LAND-roiuinued. 
Table  ^M .—  Total  area  und  agricultural  land  im'arious  eountrks—Coalintxed. 


Portugal. 


Spain 190S-19I1 


TodU  IhiiWd  Kingd. 


British  India. . . 


Union  ol  Soulh  AMni. . 


NuwZcalrtii.l.. 


1912  !  za,  390,000 
l»12  I  30,888,000 
igo»-10  :       302,827,000 


eie,ooo 

7,298,000 
22,942,000 

24!a4s!00O 

ee, 002, 000 

0,246,000 
65*  19^000 


W5, 706,000 

T4;i9o|0OO 
Tia,838,000 


3,sae,ooo 

tig,  442,000 


Culii.ated  Imiil. 


33,8«0,DD0  , 
1,434,000  , 


NATIONAL  FORESTS. 

Table  31R. — .Vationdl  ForegU:  Timber  dispoged  of,  quantity,  t 
revetiMe  nndn  tpteijitd  headt,  and  details  of  grazing  privi- 
1915  to  I'JI'J. 

[Rsportod  by  the  Forest  Sfrrtoc.J 


,„.. 

YearcDd«d  JiueSO- 

m. 

42,055 
119,  483 
184,715 

10,840 
900,900 

11,608 

2,ooe;o87 

1918 

F„.t™b,ri_„.: 

10,905 
1,099,  $89 

1 

""&" 

QuanUty MIL. 

Pri™  per  thousand  board  fcet  (avcr- 

1,453,299             799,476 
2.28                2.3D 

^oo<^lc 
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NATIONAL  FORESTS— Continued. 


SO,  1915,  to  1979— Continued. 


.». 

Yiar  ended  Juno  30- 

.«S 

.«8 

«17 

30,113 

m. 

aiaitnir: 

30,810 

33,3!S 

3S,«3S 

S9,1M 

Kinds  of  slock- 

CBltlf Nombtr.. 

CJoals Number.. 

l!:5;.;;.;.v;:::::::::::S:SS:: 

i,ez7,33i 

'''11 

9^M3 

7,M3,2(K> 

la 

(8,880 

7,186,004 

2,I37,8M 

fl.  010, 731 

»,  747,108 

0,690,357 

10,756,689 

Special    use    fmd    mUr-pover    permits 

6,857 

B,25I 

6,056 

5,818 

6,101 

Revenue: 
rrom— 

1,211,085 
3,181 

1,307,111 

'■ISS 

18,870 

1,310,807 

8,384 

"I'S 

'■■S 

651 

6,471 

K,8i4 

.11 
•1,7^;^ 

B3;b70 

'■S 

89,104 

86,235 
1,20^405 

lOllOM 

106, !» 

'    l^ael 

10^380 

'■li 

Wswr  power dolb.. 

Total  revenup,  dollEra 

<2,535.8Mi    2.823,641 

3, 457,  OK 

3,674,930 

.,m«. 

<  Rehinda  during  jesr,  *64,575. 

T.\i)LK  319,— jlreoo/JVofioTwi  Jl'm-Mt  ionrfi,  Jun«30,  1919. 
[Reported  by  tbe  Forest  Setvlra.] 


Slate  and  forest. 

NrtarPo. 

State  and  forest. 

Net  area. 

Alabama; 

3«;4I8 

6,124,826 
IB;  419;  717 

1  CaUtonila: 

Act,,. 

t?;^ 

540, 080 

30.571,543 

'■■|i 

i;29!>iUM 

1,876,900 

Shasta 

■,i;i 

11,154,923 

Total 

I8,814,8se 

ArkaiKB-^: 

827,149 
274,672 

M0.240 

Salional  Forvslsi 
le  Weeks  law. 


Goot^lc 


Misedlaneoua  AffticuUnml  Statistics. 
NATIONAL  FORESTS— Continued. 
Tablb  319.— ^rea  of  Natitmal  Forest  lands,  June  SO,  Jflifl— Continued, 
SUM  and  forest. 


HoIt  Cross 
LaSsli... 
Lodvllls. 


WbltofiT 

TqUI.. 


Uinldotsi.... 
NwPem...... 

P»yetle 

Pend  Oreille. . . 


Total 

U&Iup: 

White  Uountaln  K 
Uichinui: 

UlcMesn 

Ulnni^ota: 


I'^'SS 

NeliraskB: 

White  UoDnloln  >. . 


DbOI 

Gito. 

lincolD.. 


Wioblta... 


Whllmnn.. 


<a,se«  Table  330,  "Kational  Fi 
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_  NATIONAL   FORESTS— Continued. 

Table  319. —^Irm  of  NatUntal  Forest  iandt,  June  SO,  1919 — Continued. 


„.»..d»„». 

Ni-tarca 

SUM  and  forest. 

Nftnira. 

Virwnla: 

209, 'i.';? 

i,4se!s7i'> 

Wyonun«:_ 

Acra, 

^■h 

^Tb^" 

'ssjIjis 

8,381,171 

Grand  toUJ 

9.940,372 
13,318 

1-«.,W).!M 

Wost  Vtrglnla: 

ITortilil amines  Table 3M  ".Vaiionsl  Paresis extcndiugln 
^oqutreiL  uoder  ttio  W««ks  law. 

Table  320.  -National  Forrsls  extending  into  tw 
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NATIONAL  FORESTS— Continued. 
Table  321. — Grazing  allninanro  for  National  Forals,  1919 — Continued. 
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Abbrevlationa,  use  In  market  reports,  definitions 9S 

AbortioD,  contagious,  of  cattle,  note 78 

Absentee  landlordism,  dlecussloa  on  limiting 81-32 

Accounting  systems,  farm  projects,  preparation  and  Installation 44 

AccreOited  herd,  use  In  eradication  of  tuberculosis,  advantages 279 

African  horse  sickuees,  symptoms,  occurrence  and  fatality 72 

Agent,  purchasing  association,  duties  and  powers 388.389 

Agents,  county,  relation  to  marketing  demonstrations,  discussion 206-208 

Agrarians,  stimulation  of  agriculture  in  Germany,  purpose  and  methods 61-62 

Agricultural- 
colleges,  location,  and  officials 497-499 

experiment  stations,  location  and  directors 499 

extension  work,  cooperative.  State  officers 500-501 

production.  Influence  of  depreciation  of  exchange,  article  by  Alonzo 

Englebert    Taylor 180-196 

products — 

imports  and  exports 682-721 

price  flxlrig  In  Ehrope,  difficulties 191-194 

statistics,   miscellaneous 722-755 

Agriculture — 

American  progress,  discussion  by  Secretary 17--25 

Department — 

number  of  employees  and  funds  expended 55 

organization,  March  1,  1920 3 

history  and  geography,  project  of  Farm  Management  Office  work 37,  38 

State  officials  In  charge 500 

study  In  country  scbools,  requirements 295-2m 

Alabama — 

cattle.    Federal    inspection    for   tuberculosis,    number,    and    address 

of   Inspector _ 286 

iiiiirketlng,  cooperative,  work  of  county  agents  and  results 214-217 

nitrate  plants,  building  and  possible  output— 120 

Alfalfa- 
hay  price,  1915-1919 f*4 

seed,  labeling  with  origin 344 

Algeria,  fnrm  animals,  number  and  kinds,  1888-1912 644 

Almonds,  Imports  statistics 687,702 

Ammonium — 

nitrate,  production.  Muscle  Shoals  plant.  Alabama 120 

Kulpbate,  recovery  from  coke  ovens 116,121 

Animals — 

and  animal  products,  tntemational  trade,  by  cotmtrtes 648-662 

contagious  diseases,    progress    In    eradication,   article  by    John    R. 

Mohler 60-78 

fur-bearing — 

skinning  directions 477 

trapping  directions _ _  457^76 

live- 
exports  statistics... 601,699,710 

Imporls  statistics 682,009,716 

meat,  prices,  Index  numbers,  1910-191© 742 

wild,  destruction  by  bad  practices,  and  reduced  fur  supply 482 

Sec  also  Live  stock. 
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Anthrax,  prerentlon,  note 77 

App«?n(]li 1 _^.^  497-75B 

Apples— 

esporta  statistics 6M,  701, 712 

growers,  benefit  of  market-news  reports lH-112 

niurket  reports,  study 107 

by  States,  ID18.  1019 GOl-602 

111  market  season,  1018-101!) _,      1H> 

on    farm fl02 

production,  estimates,  1916-1919 603 

statistics,  production  and  prices,  by  States 001-604' 

varieties,   production,  United   States  and  by   States 604 

Appropriations,  farm  management,  remarks 3S 

Apricots,  exports  statistics 712 

Arc  process,  nitrogen  flsatlon 117-118 

Argentina — 

demand  for  breeding  stock 379-380 

farm  animals,  number  and  kinds 644 

live  stock — 

industry,  conditions  and  outlook 377-380 

prewar  and  postwar  estimates,  and  per  cent  cltan^e 423-^24 

market  for  American  live  stock,  outlook,  considerations,  etc 377-380 

Argentine  Rural  Society,  relation  to  live-stock  industry,  work  and  Impor- 
tance   377-379 


Arkansas,  cattle.  Federal  Inspection  for  tuberculosis,  numt)er,  and  address 
of  Inspector 286 

Aknold.  J.  E.,  and  B.  It.  Spafford,  article  on  "  Farm  practices  In  growlnj; 

wbcat " 123-150 

AsparaRUa,  acreaKO  and  production,  1017,  1918 _ _      621 

Asses,  mimbers.  by  countries 644-64S 

Associations — 

cooperative  purchasing,  organization  and  plan  of  operation 385-390 

Incorporated,  operation 385.  RSfy 

live  stock,  with  officials 602-508 

Anstratla — 

farm  animals,  number  and  kinds,  1890-1919 644 

live  stock,  prewar  and  postwar  estimates  and  per  cent  change 423—124 

Austrl  a-Himga  ry — 

farm  animals,  number  and  kinds,  1880-1910 644 

tobacco  production,  percentage  of  world  crop 156 

Bait,  prcpariitlon  (or  trapping  anlniiil.s 467,  4GS 

Bakken  pralrle-dog  set,  use  for  trapping  wolves 468.469 

Baltimore,  market  station,  lines  of  work _.  96, 101,  111 

Rnnanjis.  Imports  statistics 686.719 

Bank,  order  and  payment  forms  for  purchasing  associations 389 

Banks,  cooperation  In  live-stock  drought  relief  work 404 

acreage — 

and  p;-oduction,  by  countries,  1909-1919 539-541 

and  production,  by  States ."MS 

consumption,  total  and  piT  capltn,  by  countries,  1914-1918 566 

exports — 

18G7-1919 542 

statlsiles _ 694 

imports.   1866-1908 542 

prices,  by  States  and  hy  months.  1910-1919 544-,MS 

production,  by  countries.  1009-1918 564.566 

Btallslics,  nerpape.  yield,  prices,  etc 5.'t9-S46, 642 

trade,  international M& 

yield  per  acre,  by  States 544 

yields,  changes  since  1870 20.23 

Barn,  thrashing  of  wheat 147 

Basement.    See  Cellar. 


Beans —  Paga, 

acreage — 

and  production,  1917,  1918 621 

production,  prlcps,  and  value 0X3-616 

dry,  acreage,  prodoctlon,  etc,  1914-1910 6X4 

exports  statiatlra 697 

Importa  statistics 690 

prices,  farm  and  wholesale 615 

seed,  labeling  with  origin 844 

statistics,  acreage,  yield,  value,  etc «13-616,  690,  6L)7 

world  crop,-  statlstios 61S-616 

Beaver,  skina,  drying  directions 476,477 

Beavers — 

numbers,  distribution,  and  habits 452,476 

trapping  directions 479 

Beef— 


exports  statistics 691 

Imports  statistics 6S2. 7l>4 

Beet  sugar.    See  Sugar. 

Beetles,  larder,  injuries  to  skins,  and  control 4S1 


acreage,  yield  and  sucrose  content,  by  States 627 

price  per  ton,  by  States,  1913-1919 628 

suear,  seed  imports  statistics G89 

Belgium- 
crop  yields,  comparison  with  United  States 24,25 

farm  animals,  numbers  and  kinds,  1880-1913 644 

live  stock — 

condition  of  industry  and  outlook 411-412 

prewar  and  postwar  esiimates  and  per  cent  change __  423-^24 

Bbix,  Gkoroe  a.,  and  Turneb  Wmoht,  bulletin  on  "  Live  stock  condi- 
tions In  Europe" 407—424 

"  Better  Sires  "  campaign — 

enrolimeut  of  first  tliree  months 3W-354 

object,  origin,  and  progress,  article  by  D,  S.  Burch 347-354 

Big  Bend.  Tex.,  pink  ho  11  worm  infestation  and  control  work 364,365 

BiliinES.  Mont.,  live-stock  emergency  office,  establishment 894 

Binders,  use  in  wheat  harvesting 143-144 

Binding,  Yearbook,  law  authorization. J 2 

Blackleg,  preventive  measures 77 

Bobcats,  trapping  directtong 463-4ft4 

Boll  weevil,  Introduftiim,  spread,  and  damages  to  coiton  crop 35o 

Boll  worm,  pink — 
control — 

future    w»rk 363 

In  United  States,  article  by  W.  D.  Hunter 3Tv-30S 

Inspection  work — 

and  scouting,  1919.  results 365-3B7 

Mexican  border  ports SflO 

longevity  and  Injuries  to  cotton .SW,  367 

Texas  control  work,  methods 362,307-368 

Bonds,  road.  State  Issues,  remarks  by  Secretary 56 

Bosnia-Herzegovlnn,  farm  animals,  mimber  and  kinds,  1895-1910 644 

Boston,  market  station,  lines  of  work 90,107,111 

Bovine  tuberculosis,  eradication  In  District  of  Columbia 73 

Box  trap — 

use  for  catching  maskrats 475 

use  for  catching  small  animals _-_  454-45.').  458-4.59 

Boys,  country,  educational  needs 201-293 

Brazil^ 

aid  to  importers  of  pnre-bred  live  stock 371-372 

farm  animals,  numbers  and  kinds,  1912-1916 -----      644 

ilve-stock  industry,  conditions 371-372 

market  for  American  pure-bred  live  stock,  studies 371^74 

toliacco  production,  percentage  of  world  crop  and  trade 156,  !l|^ 
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Bread  jcra'QB,  Germany,  production  1911-1010 62 

Broadcasting  wheat,  practices 141-143 

Broom  com — 

acreage,  prodoctioo,  and  value,  by  States,  1815-1819 618 

exports,   BtatlstlcB 692 

prices  on  farm,  1910-1919 618 

statistics,  acretige,  production,  and  value,  1915-1819 618 

BBOwn,  Edqas,  article  on  "  What  the  farmer  shottld  aspect  from  the 

seedsman." 843-346 

Buckwheat — 

acreage  and  production,  by  States,  1919 E55 

price  per  busliel,  by  States  and  by  months.  1910-19ie_ SW 

statistics,  acreage,  production,  prices,  etc 554-556 

yield  per  acre,  by  States,  1910-1918 556 

Bud- 
selection — 

citrus  fruits,  results  and  economic  value 271-273 

value  in  control  of  fruit  variation 238-260 

effect  on  citrus  yield  and  quality  In  California 230-261 

variation  occurrence  In  California  citrus  groves,  investigations 250-261 

Bud  wood — 
citrus — 

fruit-bearing,    selection ' _.  267-268 

handling,  cost,  and  uses 288-271 

selection  and  distribution,  nietbods 265-275 

Buds,  citrus,  distribution  and  use 270-271 

BulTuloes,  numbers  by  countries 644-648 

Building  sites,  selection 425-^27 

Buildings,  rural  schin)!,  equipment 298-301 

Bulgaria,  fiirm  animals,  numbers  and  tlnila  1882-1910 _      644 

Bund  der  Landwlrte,  organization,  and  Influence  on  crop  estimates  in 

Germany 61-62 

GURCH.  D.  S.,  article  on  "  Harnessing  heredity  to  Improve  nation's  live 

stock;" 347-354 

Ci'scK,  AUOCBT,  pink  bollworm  investigations,  note 367 

Butte  i^ 

exports  statistics 691,710 

International  trade,  by  countries,  1909-1913,  1917,  191.S 663 

mjirket  receipts,  1891-1919 663 

prlces- 

at  principal  mnrltets,  by  months,  1813-1818 661 

on  farm,  by  States 6^ 

statistics 66L-664 


by  months,  1810-1019 

in  rinrket  neason,   1918-1919.. 
California — 

Imliistry,  development,  Importance,  and  cnones-.. 


yield  and  quality  studies 250-261 

Frnlt  Growers'  Exchange,  value  to  citrus  industry 276 

Calves- 
lymphangitis,  svmptoms  and  mortality 72 

lirices  by  monlhs,  1910-1919 601 

Cnniphor.  crude,  imports  stiitistlcs.. 685,706 

Canada — 

fiirm  animals,  numbers  and  kinds.  18«1-1918 645 

live  stock,  prewar  and  postwar  estimates,  and  per  cent  elianfte 423-424 

Cnne,  acreaBP,  and  production,  by  States 628 

Canned  vwretnbies.  exports  statistics 687 

Cantaloupe's,  acreage  and  protlnctlon.  1917,  1818 — 621 

Carnrv,   Mabki,.   Ktiitement   on   advantages   of  consolidation   of   country 

KchiKHs —      305-30S 

Casing,  skins  of  small  animals 477-4T9 


Castor —  PBKt. 

beans,  imports  statistics 689 

beaver,  sses  by  trappers  and  perluuie  makers 476 

Cat  trap,  for  catching  vattrant  cats,  details  of  coDStructloD 4.')6,  458,  45fi 

Cats,  catching  in  box  traps _..  456,  45&-45& 

Cattle— 

Argentina,  prewbr  and  postwar  estimates  and  per  cent  change 423 

Anstralia,  prewar  and  postwar  estimates  and  per  cent  change 423 

Canada,  prewar  and  postwar  estimates  and  per  cent  cbasge 423 

carcasses  condemned  as  tcbercnlotiB,  1917-1919 279 

Boropean  countries,  prewar  and  postwar  estimates  and  per  cent 

change 423 

exhibits  at  live-stock  shows  In  Uruguaj',  practices  and  prices 875 

exports  statistics 691,  700,  710 

farcy,  occurrence  and  fatality 72-75 

France,  effect  of  war  and  outlook 409-411 

hides,  imports  statistics 683,  704,  718 

imports — 
exports 
BtatlBtU 

loss  from  tuberculosis 277-288 

market  prices,  by  months,  1913-1919 660 

marketings,  1900-1919 679 

New  Zealand,  prewar  and  postwar  estimates  aud  per  cent  change 423 

number— 

and  farm  value,  1867-1920 _.. 65S 

and  farm  value,  by  States,  1919,  1920 659 

numbers  by  countries 644-64S 

plague,  nature,  occurrence  and  fatality 76-77 

pleuropneumonia,  estent  and  eradication 70,76 

prewar  and  postwar  estimates  and  per  cent  change  In  United  States.      423 

pure-bred,  selling  to  South  America,  considerations  and  outlook 869-S80 

rinderpest,  nature,  occurrence,  and  fatality 76-77 

scabies,  eradication  work 71.  77-78 

statistics 668-661,  678-67ft.  082,  601,  700,  710.  716 

Switzerland,  eftect  of  war  on  Industry 413-414 

ticks,  snppreMlon,  chart 74 

tubercntosiB — 

eradication  cooperative  work  chart 74 

eradication  in  District  of  Columbia 73 

inspection,  number  under  Federal  supervision,  by  States 286-287 

tubercnlosls-free,  premiums  In  trade,  prartlces 284-285 

Cauliflower,  acreage  and  prmluctlon.  1917.  1918 621 

Celery,  acreage  and  production,  1917,  1918 621 

Cellar- 
damp — 

causes  and  remedies __ 427-449 

harmful    effects 425 

damp-prooflnfc.  treatment  of  walls  and  floor 42S-M9 

drain  zone  around  building,  construction  and  advantages 428-430 

drainage,  types  and  management 439-446 

.dry — 

advantages 425 

securing,  article  by  George  M.  Warren 425-449 

Census,  reports  on  tobacco,  1839-1909,  increase  of  crop 152 

Cereals- 
consumption,  total  and  per  capita,  by  ceunfrtes .564-567 

exports  In  1910-1919 11-12,  15 

production  by  countries,  1914-1918 566-667 

J>Vc  also  Grain. 
Charolals  cattle,  breeding  work  In  France,  note 411 

exports   statistics 691. 700 

Imports  statistics 682,702-703,716 

statistics - 666-667 

Switzerland,  eftect  of  war  on  Industry 413 

trade.  International,  by  countries,  1909-1913,  1917.  1918 666-667 
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Cheroots,  Import  duties,  nnd  Intcitial  revoQue  tax 170,171 

Chicago — 

market  stntion,  lines  of  work 96,104-105,107 

meat-packing  Intert'Sls,  control  of  traile 340-341 

Chickens — 

keeping,  article 1 307-317 

prices  on  farm,  by  Statps,  ]009-1917_ 667-668 

statistics 


Chicks- 
brooding  and  feeding  methods 313 

hatching,  timeliness 314-315 

manafrement  and  care 315-316 

protection  against  lice  and  mice,  methods 316 

Chile,  nitrate  beds  as  source  o(  nitrogen  fertilizer 116 

Cholera,  hog — 

control    work 198-199 

fake   remedies :  202-204 

practical  points  In  control,  article  by  T.  P.  White 19T-204 

sources  of  infection 199-202 

Cigarettes —  ' 

Import  duties  and  Internal  revenue  tas 170,171 

use.  Increase,  and  number  made 105-166,174 

Cigars — 

Import  duties  and  internal  revenue  tax 170,171 

manufacture,  output,  exports,  etc 173-174 

tobacco   types,    locations  where   grown 152-lfa 

Cinchona  bark.  Imports  statiatica 6S1 

Cincinnati,  market  station,  lines  of  work 96 

Cities,  market  poaslbilltiee  in  various  lines _ 110-111 

Citrus— 

fruits,  Importance  of  California  varieties,  article  by  A.  D.  Shamel.  249-275 

industry,  California,  development,  Iraportani*,  and  cause 250 

stock,  cooperation  In  securing  reliable  trees 271 

strrilns — 

comparative   value 260-261 

origin  and  definition  of  term 253 

trees,  record-kept,  picking  niethoilM ■i«'2-2ft4 

varieties — 

cooperative  Improvement 275 

variation  Investigations  in  Callfornlji.  note 253 

Ree.  also  Fmlts,  citrus. 
Civet  cat.    Sec  Skunk. 

Civics,  study  in  country  schools,  requirements 294 

Cleaner,  electric  vacuum,  types  and  value  In  home 329 

rieveland.  market  station,  lines  of  work 96.101 

Clover  seed- 
acreage,  production,  price,  and  farm  value 586-.')88 

exports    statistics (i96 

imports   statistics 689.720 

labeling  with  origin 344 

Clubs,  buying,  operation 386 

Coal,  stiurcp  of  ammonia  for  fertilizers _ _      116 

CoRRH.  John  L.  jb.,  article  on  "The  o[>en  road  through  the  National 

Forest  "   177-18S 

exjwrts  statistics - 692,699 

Imports    statistics 6'M.  690,  702, 718 

Coconut  meat.  Imports  statistics. 687 

Coffee— 

exports  KfallBtics 639.  692,  699 

imports  atatUtlcs G39,  684,  609,  702,  719 

prifw.  New  Tork  and  New  Orleans,  by  montlis,  1913-1910.- 640 

trade,  international 639 

Coke  ovens,  ammonium  sulphate  recovery 116,121 
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Index.  763 

Colleges — 

ngrlcultural —  Paee. 

buitttlDgs,  Incomes,  students,  etc.,  1918 55 

cooperation  In  live-stock  ilmuglit  relief  work ^04 

list,   lucntion.   ana   prpBldetits 407-499 

scope,  tuition  cbar^s,  etc 497 

Colorndo.  cattle,  FedernL  Inspection  for  tuberculosis,  number,  and  address 

of  Inspector  — . 286 

Concrete — 


cellar  floor,  requirements 431-432 

damp-proofing  cellars 420-134,435 

Connecticut — 

cattle.  Federal  inspection  for  tuberculosts,  number,  and  address  of 

Inspector 286 

tobacco  production,  rank,  1914-1918 irA 

Cooking,  electric,  advantages  and  practices 234-238 

Cooperation — 


market  stations  with  State  marketing  agents. 


■slue  in  live-stock  drought  relief  work 403—105 

Cork  wood,  Imports  statistics ^ 684,600 

Com — 

acreage  and  production,  by  countries,  1909-1916 509-510 

consumption,  total  and  per  capita,  by  countries 665,566 

crop  estimate  for  1619 11 


statistics 694, 701. 713 

Imports  statistics 686 

market  price  per  bushel,  1913-1919 515 

marketing,  cooperative  profits.  Instance 2H 

marketings,  by  months,  1614-1919 516 

prices  by  Stittew,  1S66-J019 510-522,  514-.-.1 11 

production  by  countries,  1909-1918 565.566 

statistics,  acreage,  yield,  prices,  etc 509-517 

supplies,  old  stock,  production  and  quality 613 

sweet,  iicrencp  and  production,  1017,  1018 621 

trade,  international 517 

yield  and  fnrm  price  by  States,  1010-1019 — .  514,516 

yields,  chances  since  1876 10,22,23 

Cotton— 

acrenRe,  production,  value,  eximrts,  etc 589-504 

balcl.  dislrifectl'in  at  ports  of  entry .S56-,S57 

destruction,  compensation  to  owners 360-301 

1866-1919 500 

and  imports 504 

statistics 602,699.701,712 

Adds,  cloan-up  wort  in  pink  lH)llworin  cJimpaiKii 362,367-368 

growing  res trit^t ions.  Trinity  Bay  section  and  Pecos  Valley,  Tev —  363-367 

iind  exports -        504 

statistics —  684.  690.  719 

Injuries  by  pink  bollworm .--        ---       --      3-")6 

lint  production.  1910-1619 5.01 

Mexican,  spread  of  pink  hollworm  In  Tcxas_- --.   3.59 

outlaw  crop.  dlM|iosal  of 363 

pests,  successive  introduction 35.> 

prices,  farm  and  wbolesale,  1909-1010 592-5.03 

quarantine  oD  account  of  pink  bollworm.. 357 
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Cotton — Continued. 

statistics,  acreage,  production,  yield,  prices,  Tolue,  etc 

Texas,  Inspection  in  fields  In  1918,  results,. 


world  crop,  statistics : 58»-ri94 

yield  per  acre.  1910-1919 592 

yielils,  chants  since  18T6 21, 22,  2S 

zones,  restricted  growing,  monagement 363-36T 

Cottonseed — 

cake  and  meal,  exports  statistics 696,701,714 

exports  statistics 696 

Infested  with  pink  laollworra,  dUpoSQl  of 359,  3G2 

meal,  freight  rates  to  Montana  and  Wyoming 396 

Mexico,  admission  restrictions 357-359 

Oil- 


production,  Talue,  and  farm  prices,  b.v  Stutes,  1910-1919 504-SS5 

quarantine  on  account  of  pink  bollworm 357 

County  estimates,  value  to  extension  workers 40,41 

Cowijeas^ 

acreage,  production,  aud  value.  1917-1919 61B-617 

prices,  farm  value,  etc 616-617 

statistics,  acreage,  production,  and  value . 616-617 

milk,  prices  on  farm  by  months,  1910-1919 661 

prices — 

In  Belgium - 412 

In  France 41ft 

in   Netherlands 417 

In  Switzerland 414 

Coyotes,  trapping  directions — 468-^70 

Cradle,  use  In  harvesting  wheat 14G 

Cranberries- 
acreage,  production,  prices,  etc. *"*!* 

prices,  farm  value,  etc 609 

statistics,  production,  and  value Hill 

Croat  I  a- Sin  von  la,  farm  animals,  nural>er  and  bind  1895,  1911 644 

Crop- 
Estimates  Bureau,  work  review 3!i-4:j 

eistimates,  prewar.  In  Germany,  article  by  Alonzo  Englebert  Taylor__  61-GS 

pries.  Indi'x  numhers,  monthly  and  average,  1910-1910 736 

(■epoiling,  Germany,  communal  system 61-62,64-6-1 

summary,  1918,  1919.  and  average,  1913-1917 722-723 

yields — 

per  acre  and  per  man,  American  and  foreign,  compiirlson 24-2.") 

per  acre,  increase  since  1876 17-24 

acreage — 

aud  production,  discusalon  and  tables,  1014-1019 10-11, 12.  !.■) 

by  States,  190&-1919 726-72T 

increase  durlnji  war 10.28 

average  yield,  hy  States,  1910-1919 _-  728-720 

ctmiposltc  conditions,  monthly,  1910-1019 729 

feed—  _ 

consumption  on  farms,  monthly lo" 

disi«sltlon  on  farms 729 

Germany,  prewar  estimates,  aniclo  hy  Alonzo  Englebert  Taylor 61-6S 

harvesting  time,  hy  months '27-728 

priMiuctlvlty  of  various  countries.  Index  Hgures 7.^1 

reporting  service  enlargempnt,  importance 40 

sales  time  of  fanners  for  principal  staples,  by  months  and  Slatos__  730-732 

stniile.  leading  States,  1917-1919 724 

statistics— 

acreage,  production,  and  exports,  1914-1039 12,1*1,10 

miscellaneous m~I« 

other   than  grain 068-643 

725 
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Cri^f — Continued.  P«ga. 

values,  1910-1919 17 

values,  comparison  by  States,  1909-1913 725-726 

world  production,  and  export  trade,  1909-1913 785 

yields,  by  States.  1910-1919 728-729 

Yields  tn  foreign  countries.  Increase 24 

Crossbred  stock,  definition ■     849 

Crows,  trapping  directions 456 

Cuba,  tobacco  exports  to  United  States 161 

Cucumbers,  acreage  and  production,  1917.1918 621 

Coillvators.  use  In  wheat  growing 132 

Currants,  Imports  statistics —  688.704 

Customs — 

duties  on  tobacco.^ 169-171,172,173 

receipts  from  tobacco 172 

Cyanaraid — 

process,  nitrogen  fixation 119 

use  as  fertilizer,  or  conversion  into  other  fertlllzerH 119.121 

Cyanide  process,   nitrogen   fixation 118-119 

Dairy- 
cows,  improvement  by  use  of  pure-bred  sires 352 

products- 
exports  statistics 691, 699 

Imports  statistics 682,699,716 

production  and  exports,  1910-1919 11-12,  14-15,28 

Damp-proofing,  cellar,  management 431-432 

Daniels,  A.  M.,  article  on  "  Klectric  light  and  power  in  the  farm  home".  223-238 

Dates.  Imports  statistics — 686,704 

Davis.  It.  O.  E.,  article  on  "Atmospheric  nitrogen  for  fertlllKers"' 115-121 

Deakbobn,  Ned,  article  on  "Trapping  on  the  farm" 451-484 

Delaware,  cattle,  B'cderal  inspection  for  tut)e]x-utosiH.  number,  and  ad- 
dress of  Inspector 286 

Demonstration  activities,  project  of  Farm  Manaiiemcnt  Odlce  work 37,38 

Demonstrations,  marketing  aud  purchasing.  In  ttie  South,  article  by  Brad- 
ford   Knapp 205-222 

Denmark — 

farm  animals,  numbers  and  kinds,  1898-1919 645 

live  stock,  prewnr  and  ixistwar  estiinutcs  and  per  cent  change 423-424 

Deliver,  market  station.  lines  of  work 90,107 

Department  of  Agriculture.    See  Agriculture. 

DiLiJi.  Alvin,  article  on  "The  reorgnnlKation  of  the  country  scliool"..  2S.'»-30(( 

Diseases,  contagious  animal,  progress  in  eradication,  article  by  John  R. 

Mohler 69-78 

niRinfwtion.  cotton  ul  iH)rts  of  entrj' 357 

Disk  plow,  use  in  wheat  growing 128, 129, 131 ,  13r>-136, 143 

Distribution,  farm  products,  problems 43-45 

Ditches,  drainage,  cost  of  cutting  with  communlty-owni'd  miichinery 86-87 

DitchiDK  companies,  community  drainage  work,  prices,  etc 80-86 

Dourine,  nature  und  occurrence 77 

Drag,  plank,  use  In  wheat  growing 129-130, 134. 13-'> 

Drain^ce — 

cellar,  types  and  manngement 439-446 

crew,  work  In  community  tile  drainage  construction 91-92 

tili^ 

community  construction,  article  by  John  R.  Haswell 79-9.1 

cost  of  construction  by  machinery 86-88 

value,  proflt.i  from,  etc 92-^ 

Drains,  cellar,  location  and  construction 434-437 

Drilling,  wlieat — 

in  standing  corn 138-139 

Into    stubble 128,13.5-137,138.148 

practices _ 141-143 

Drought — 

live-st<'ck  relief  work  In  1919,  article  by  George  M.  Rommel 301-405 

Northwest,  area  and  States  affecteil 398 

Drying,  skins  of  fur  animals 460, 

461 .  462, 463. 465, 467, 470,  474, 476, 476. 477-481 
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Fan. 
Dutch  Bast  Indies,  tobacco  prodnetion,  percentage  o(  world  crop  and 

trade 156, 159 

Duties.  Import,  on  tobaceii,  laws  and  changps 189-170 

Dyewoods,  ImporU  statistics SS4,689 

Eastern  area,  wheat  growlnK,  climate  and  conditions 126,143,147 

Economics,  home,  study  In  c^mntry  schools,  requirements 297-293 

Education — 

redirection  In  country  schools,  discussion 293-29& 

reorgntdzation  of  country  schoois,  article  by  Alvln  Dllle 289-306 

Eggs— 

exports    statistics 891, 699 

imports    statistics 682,699 

infertile,  desirnblllty  and  profltB 316-317 

marketing — 

management 218-219 

time  and   methods 316-317 

at  principal  markets,  by  months.  1913-1919 _      664 

on  farm,  by  States,  1909-1918 ees 

production  In  1919.  forecast  and  statistics 11,14.28 

statistics 6G4-««6,  082,  691,  690 

Egypt,  farm  animals,  numbers  and  kinds,  1890-1916 645 

Electric— 

Uplit  and  power,  farm  home,  article  hy  A.  M.  Daniels 223-238 

motor,  portable  utility,  dfscription  and  uses  In  the  home 225-227 

Electricity— 

use  and  value  in  the  farm  home 223-238 

use  In  nitrogen  fixation 117-118 

value  in  the  home 223-22* 

Electric-lighting  appliances  for  the  home 285-238 

EnplneertnK.  electrical,  for  farm  home __  223-238 

Ermine  furs,  making  from  white  weasels „ 461 

Ebnest,  L.  B.,  and  J.  A.  Kiebnan,  article  o 
live  stock  " 


9-10 

live  stock- 
conditions,  article  by  Turner  Wright  and  George  A.  Bell 407-424 

shortajte —  9 

European  countries,  crop  yields  tncreuM- 24-25 

Exchange — 

depreciation.  Influence  on  agricultural  production,  article  by  Alonzo 

Englehert    Taylor 189-196 

marketing   lists 44 

Experiment  station  workers,  Southern,  resolutions  on  lime  production, 

nse,  and  value _ 340-341 

Experiment  stations,  agricultural,  list,  location,  and  directors 499--'iOO 

Exports— 

agricidtural  products.  1910-1919 11-12. 14-18 

agricultural  products,  s(atistics._. ^  510-511.520. 

.133.  542,  Mfl.  r>7fl.  TvOO.  504,  .';i!5.  601.  fll3.  620.  B30. 
637.  630.  641.  642,  643,  691-702.  im,  708.  710-715 

cattle,   1893-1919 657 

farm  prmliicts.  ^K\^2-^&■^9   700-702 

foodstufl^s,  1913-1919 736 

horses  and  mules,  1803-1919 6."i7 

sheep,  1893-1910 670 

toliacco — 

colonial  history 152 

countries  of  consicnment,  and  world's  inidc 158-160 

world  crops.  1000-1913 735 

Iilxposition,  Palermo,  Argentina;  llve-atock  show 878, 877-379 
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Extension —  Pbeb. 

Act,  object  and  funds  expended 56 

cooperative  agrlcumiral.  State  offlciols 500-50X 

marketing  and  purchaelng  demonstrations  in  the  South 2*15-222 

workers,  assistance  of  market  8i)eclallstH 45,  CT 

Farcy,  cattle,  occurrence,  symptoms,  and  totality 73-75 

Farm — 

animals,  number,  value,  classes,  and  losses  from  poor  breeding 348, 353 

See  algo  Live  stociL 

area,  expansion  of,  discussion  by  Secretary 25-27 

productivity,  index  figures,  by  countries 735 

selling  time,  by  months  and  by  States 730-732 

value  per  acre 725 

world  production,  and  export  trade,  1909-1913 735 

financial  relations,  project  of  Farm  Management  Office  work 37, 38 

home,  electric  light  and  power,  article  by  A.  M.  Daniels 223-238 

income,  average,  1910-1918 _^-      740 

labor — 

hiring  methods 740 

income,   1910-1918 740 

waRes  by  classes  and  States,  1910-1919 738-739 

lands,  problems,  increased  area,  settlement,  and  tenancy 25-32 

life- 
improved  conditions,  schools,  roads,  etc.,  importance 28 

studies,  project  of  Fiirm  Management  Ofllce  work 37. 3S 

Loan  Act,  object  and  results,  remarks  by  Kecretary 57 

loans.  Federal  system,  benefit  to  purchasers  of  farms 82 

Management  Bureau,  proposed  organization  and  estimates 35-38 

management — 

study  committee,  personnel  and  report 3.1 

with  farm  economics,  studies  and  work 85-39 

produce — 

carload  shipments,  receivers'  complaints,  and  causes 319-.')2n 

inspection  certificate,  scope  and  value 820-321 

inspection,  why  It  pays,  article  by  II.  K.  Kramer  and  G.  B. 

Flske 316-334 

kinds  and  amount  Inspected,  1918-1919 323-324 

products — 
exports — 

selected  list,  1852-1619 700-792 

to  specified  countries.  1917-1919,  statistics 709 

foreign  trade,  1852-1919 CM 

groups,  eximrts  and  Iniporla,  values,  1917-1919 C9i)-70(l 

Imports  from  s)iecified  countries,  1917-1919,  statistii-s 707 

imports,  selec'tod  IImI,  18.12-1919 702-7W 

marketing  and  dls'ributlon,  problems 43-45 

marketing  demonstrations  In  the  South 20G-220 

surplus,  reports.  Importance 40,44 

values  estimated  on  farm  prices,  1879-1019 724 

sales,  receipts  from 733 

tenancy,  need  of  Improved  metliods  of  leasing,  etc 30-32 

(raclors  In  United  States,  statistics 745-74tt 

trapping  fur  animals  and  preparing  skins 4.jH84 

Farniers — 

American,  food  supply  to  Europe 9-10 

cooperative — 

associations,    encoiirngemont 44-45 

marketing  and  purchasing,  demon st rati <ins  In  tlie  Simili 205-1222 

barvesttng  time  for  cnips,  i)y  months 727-728 

intercut  in  protection  of  private  forests 33,34 

marketing- 
associations,  coi)iierattve,  In  the  Simth,  work  and  value 211-220 

work,  aid  of  market  specialists 
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Farmeni — Coniluued.  Page. 

prices  for  articles  bought.  1909-1919 736-738 

purchasing  organizations,  article  by  J.  M.  Mehl 881-390 

rights  iu  relation  to  the  seedsman,  article  b.v  Edgar  Brown 343-346 

selling  time  for  crops,  by  months  and  States 730-732 

Farms,  practices  In  growing  wheat 123-150 

Federal — 

Government,  income  from  tobacco 172-178 

Highway  Commission,  (llscussion 50-54 

Inspection  Service,  establishment,  scope,  and  value 320 

Meat  Inspection,  establislunenis,  condemnations  of  animals,  etc 679-681 

Reserve  Act,  objects S7 

Feed- 
consumption  on  farms  monthly 730 

disposition  on  farms 729 

emei^ency  purchase,  cooperative  work  in  Texas 220-221 


410,412,413,417 

supply  reports.  Importance  to  llve-siock  Interests 43 

Feeding  bens,  feed  and  method 313-314 

Feeds- 
emergency  riites  for  drought  sufTerers 396,408 

purchasing,  advantages  of  coo[>erative  associations 382,384 

Feedstuffs,  consumption  on  farms,  monthly 730 

Kertilizers — 

atmospheric  nitrogen,  article  by  H.  O.  E.  Davis lir)-121 

purchasing  advantages  of  cooperative  associations 382, 384 

Klhers — 

Jinlmal — 

exports  statistics 691,699 

imports  statistics 682,699.717 

vegetable,  Imports,  statistics (1514.699,719 

Figs.,  imports,  statistics-. 686.704 

Filing,  market  news  reports  and  special  articles 112-113 

Filler  tobacco.  Import  duty 168 

Finland,  farm  animals,  numbers  and  kinds.  1890-1910 645 

Fire,  protection  of  private  forests,  importance  to  farmers 33,34 

FisKE,  O.  B.— 

and  H.  E.  Kramrb,  article  on  "Why  produce  inspection  pays" 319-334 

article  on  "How  to  use  market  stations" 94-114 

Flax- 
acreage  and  production  by  countries,  1909-1818 557-.'i58 

imports,  statistics 684.703.719 

price  per  bushel  by  States  and  by  months,  1910-1919 I>.'i9-f>60 

statistics,  acreage,  yield,  prices,  etc n57^560 

Flaxseed — 

imports,  statistics 689.  720 

marlsetlng  by  months,  1914-1919 S80 

seed,  price  per  hnshel  by  States  and  by  months,  1910-1919 559-ri«0 

statistics,  acreage,  yield,  prices,  etc 559--'>60 

yield  per  acre  by  States,  1910-1919 KS9 

Fleshing  skins,  directions ^T^ 

Fletcher.  C.  C-,  article  on  "  Home  production  of  lime  by  tlie  farmer  "_.  33-'V-341 

Floor,  cellar,  treatment  with  cement 431-432 

Florida,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of   inspector --      286 

Flour— 

consumption  per  capita  in  Germany,  note *» 

wheat,  price  per  barrel  by  months,  1913-1919 529 

Food- 
Control  Act,  provision  for  supervision  of  trade  In  live  stock 241-24.1 

demands  of  Kurope  met  by  America 9.10 

shortage  in  Europe OpW 

Foodstuffs,  foreign  trade,  1913-1919 786 
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Foot-aii<l-nioutb-41seu8e —  Paw. 

outbreab  in  Italy,  ilamage  to  cartip  industry 414-415 

xuppresaion  work,  chart 75 

symptoms  and  occurrence _ 72 

Foreign — 

(.-ountries,  crop  yields  ineronw 24 

estimates,  crops  and  live  stocl; 41 

Forest— 

lands,  acquisition  under  Weeks  forestry  law 34 

prodticts — 

exports,  1852-1819 70.'> 

Mports  staUstics 692-694,699-700,705,715 

toKtga  trs'le  T85a-lBin.. 

imports  statistics 

TTtce,  cooperation  In  llTe-stt 

Forestry,  extension,  importance  to  private  owners 32-35 

Forests,  National — 

area  of  lamls  tiy  States,  1919 7.'J0-752 

era  zing — 

allowances,  1919 7.'i8-755 

permits,  kinds  of  stoclc,  etc.,  1915-1818 750 

ioentlon  In  two  or  more  States ,._      752 

need  of  roads,  relation  to  work  of  Forest  Service 177-180 

open  road  thrauRb.  article  by  John  L.  Cobha,  Jr 177-188 

receipts  from,  use  in  rond  construction _ ISO 

roads,  appropriations  and  progress  of  work 46,  49 

statistics 749-7WI 

timber  dl3p<w;il,  prices,  etc..  181.5- 1019. _ 749,750 

water  power  i>ermits,  1915-1919 750 

Formosa,  ftirm  animals,  numbers  and  kinds,  1905-1916 640 

Fox  skins,  cHstng  directions 487 

Foxes — 

trapping  directions 46ri-M7 

types  and  habits 451,405.467 

agricultural  production,  influence  of  depreciation  of  exchange JOO-191 

crop — 

estliantes,  1880-1913,  note ^ 66 

yields,  comparison  with  United  States 24.  2.'> 

farm  iinlmuls,  numbers  and  kinds,  18^-1918 615 

live  Mtock— 

condillons 408-411 

prewar  and  postwar,  and  pi'r  cent  change 42r(— 124 

Freight- 
rates,  feed  and  live  ntock,  emergency  shipments SiMI,  4(Kt 

tonnage,  181S-1918 745 

Fruit  Growers'  Exchange,  California,  distribution  of  bu<i  w(«>d,  selection 

methiHis.  etc - 2Cri-27!i 

Fruits— 

importtinr^  of  California  varieties,  article  by  A.  D.  Slinmel 240  275 

shipments  from  California.  1918-1818,  and  value 240 

exports  statistics 694.099,712 

Imports  statistics 686.699.704.719 

inspection  by  Department  agents __ 44 

marketing,  profits,  etc.,  instance ._      218 

statistics,  pniducllon  In  1910-1918 '.__ 13 

8ee    al*o    Apples:    Apricots;    Citrus;    Pigs;    Grapes;    Oranges; 
Peaches;  Pears;  Prunes. 

Fumigating  houses,  erection  on  Mexican  border 359 

Funiigalion.  freight  and  vehicles.  Mexican  border  ports 359 

Fur — 

animals,  trapping  directions _ _  457-176 

bearer.i,  destruction  l>y  bad  practices 482 

fanning    pons! i)l  11  ties 48S 

8up|)ly.  Increase  and  Improvement -i~-  482-484 

154887'— TBK  1919 49  tjOOgIC 
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(isiimw,  source  of  hog-cholera  infection 199-2'W 

Geography,  study  In  countrj  schools,  requirements 29ft 

Georgia,  cattle,  Federal  inspection  for  tuberculosis,  number,  and  addreAR 
of  inspector 286 

Genua  iiy — 

agricultural  production,  influence  of  di?preclatlon  of  exchange 191 

crop  estimates,  political  significance 61-62 

discrepancies  in  prewar  estimates __-  61-(1S 

exaggeration  of  estimates,  methods  and  purpose 61-61 

farm  animals,  numbers  and  kind,  1883-1818 645 

live  stuck,  prewar  and  postwar  estimates,  and  per  i'ent  change 42S— 1:;4 

nitrate  production  from  artificial  sources 116,119 

potato  crops,  prewar  estimates (17-68 

prewar  crop  estimates,  article  by  Alonzo  Englcl)ert  Taylor 61-68 

toliacco  production,  iM'rccntage  or  world  crop 156 

Ginseng,  exports  statistics _  094,699 

Girls,  country,  educational  needs u'!U-293 

Glanders,  preventive  measures 77 

Glucose,  exiKirts  statistics 694,690.701.713 


exports  statistics 691 

Imports  statistics G83 

Goats — 

Malta  fever,  eradication  work 75-76 

numbers,  by  countries 644-648 

Gualnkins,  Imports  statistics 683,704,718 


Grading  up.  live  stock,  principles 348 

Grain — 

consumption — 

total  and  per  capita,  by  countries 564-S6T 

tola!  and  i>er  capita,  bv  I'ountrles,  1914-1918 Tt&i-TtSl 

crops,   statistics,   1919 rnV.i-Tien 

exports    siatlsilcB 694,  «!»il,  713 

Imports  statistics 686. 699 

grmvcrs,  Eurot^an,  Influence  of  depreciation  of  exchange 191-196 

Standards  Act,  objects,  remarks  by  Secretary S6 

Grains,  bread,  pnKluctlon  in  Germany  1911-1919 62 

Grapefruit — 

Mursh  variety,  production  In  California— 249-2-10 

shipments  from  Cullfomla,  11)1S-1!>1!»,  and  value 249-260 

Grapes,   Imports   8tatlstl<'s__ 686 

Grass  seed,  exports  statistics 696 

Grazing — 

ailowunces — 

for  National  Forests,  by  districts.  1918 753-755 

In  Natlruijil  Forests.  1915-1919 750 

lands,  listing  for  dron^iit   sufCerers__ 39t 

National  Forests,  iiuinlK'r  of  stock,  and  rules,  by  dintrlcts.  1919—  753-755 

Great  Plains  aiea,  wheat -growing  condillnus  and  practii-es 

126, 134,  140,  143, 144. 148, 149, 150 

Qri'H-e,  farm  uninmls,  numbers  and  kinds.  1914 645 

Gums,  imports  statistics 685,699,721 

Haber  process,  nitrogen  fixation 120 

Halt,,  I,.  J'.,  member  of  cumniltte*'  on  live-stock  dniu):hl  relief 391 

IIau,.  Ix>iis  D.,  article  on  "  Federal  supervlKlon  of  live  stiMk  nmrkets,-  239-248 
HARBKE.t,  r>AViD.  and  H.  P.  SIoKGAN,  nrilcle  on  "  Selling  pure-brat  stock 

to  South  America" 369-380 

Harciw.    use   In    whc.it   growing 128,129,131.143 

Harvester  and  thresher  coniMne,  use  In  wheat  liavestiiig 1 145-146 

Harvi'.siiiig.  wheat,  methods _ 143-146 

HABwtLL,  John  R..  article  on  "  Community  tile  drainage,  cm str uctlou  "__  79-93 


Hawaii—  P*««. 

cane-BugaT  production,  1918-1818 629 

cottonseed  exclusion  from  United  States 357 

ahlpments — 

from  the  United  States.  1817-1919 708 

to  the  United  States,  1917-1910 709 

lluwbs,  trailing __ 45r 

Hay- 
acreage  production,  value,  exports,  etc.,  1849-1819 580-585 

exports  statistics 695,689 

Imports  statistics 687,689 

prices,  farm  and  wholesale 583-584 

atatistics,  acreage,  production,  yield,  values,  exports,  etc j...  580-585 

wild,  salt,  and  prairie,  acreage,  production,  and  farm  value,  1909- 

1919 .585 

yield,  price,  and  acre  value,  by  States 582 

yields,  changes  since  1876 „  20,22,23 

Headers,  use  in  wheat  liarvestlng 144-14.1 

Health,  study  in  country  schools,  requirements 295 

Heating — 

pad,  elettrlcal,  value,  note 237 

plant,  electric,  for  farm  home,  requirements 228-230 

Hemp,  imporis  statistics 684,703 

Hens — 

feeding  methods  and  feeds 1 313-814 

housing  essentials,  space  re<iulred,  etc 312 

prolit  possibilities  on  ftirms,  suggestions 317 

selection  of  bitH.iling  Kiock,  value  of  culling,  ac 310-311 

size  of  farm  flock,  effect  on  profits,  etc 311-312 

Herd,  ai^credited,  plan  for  eradication  of  tubereuioais,  advantages 279 

Herds,  tuberculosis  inspection,  number  under  Federal  superviBior 
States 

Heredity,  principles,  use  In  improvement  of  live  stock 347-354 

Hides- 
exports  statistics 691 

Import-H  statisllcs 683,704.717-718 

trade.  internaUonal,  by  countries.  1909-1913,  1917,  1918 648-649 

See  also  Skins. 

Highway  Officials.  American  Association,  advisory  work 4S 

Highways.    Bee  Roads. 

Histor.v.  study  in  country  schools,  requirements 284 

Hog  cholera.    See  Cholera,  hog. 

Hogs — 

ciircasses  condemned  as  tuberculous,  1917-1919 270 

cholera — 

control,  practical  points,  article  by  T.  P.  White __  197-204 

infectetl,  condemnations  at  inspection  stations,  1014-1919 198 

dead  from  cholera,  disposal 201 

foot-and-mouth  disease,  symptoms  and  occurrence 72 

France,  elTect  of  war  on  industry  and  outlook 409-410 

imports  statistics 682 

loss  from  tubprculi)slH  In  one  shipment,  instance 281-282 

losses  from  cholera  1918 _.      202 

marketlnK.  profits,  etc.,  instances 2U,  212-214.  215-216 

marketings.  1800-1919 678 

number— 

and  value  on  farms,  by  States,  1919,  1920 676 

and  value  on  farms.  Jan,  1,  1919 197 

prices  and  farm  value,  1867-1920 675 

numbers  by  countries 644-648 

prewiir  supply  and  cause 341 

shlpplnf!  from  stockvards  to  farm,  spread  of  cholera 200 

stariBtlcB 67.1-677,679 

stocker.  spread  of  cholera 200 

tuberculosis,  erndicntlnn.  suggestions 288 

Hoi.MRs,  fjKOBOE  K.,  arriile  ou  "  Three  centuries  of  tolmcco  " --^  151-1J75 

Goot^lc 
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Home —  P««e. 

ecoDomicSt  study  Sn  country  schools,  requirements 2D7-298 

farm,  electric  llgbt  and  power,  article  by  A.  M.  Daniels 223-^38 

exports  statistics 681' 

iniiiorts  statistics 683 

lioniilulu,  pink  bollworra,  records  of  ioogevlty,  etc S.'ift  367 

Hoi>«~ 

consumption  ami  moTement,  1910-1919 610 

exports.  1910-1919 610,  613 

exi)orts  statistics - 695,889,702,713 

Imports,  1910-1919 - _  610.613 

Imports  statistics 687,609,  7(S 

prices,  farm,  and  wholesale 610-612 

stutistics,  acreage,  production,  value,  exports,  etc 600-613 

world  crop,  statistics 609-613 

day,  averaRe,  misleading  character  of  reckoning 491-492 

power  on  farm  problem,  article  by  Oscar  A.  Juve 485--f&4 

sii-knesa,  African,  symptoms,  wcurrence  and  fatality 72 

Austrnlla,  prewar  and  postwar  estimates  nnd  per  cent  change 424 

Belgium,  effect  of  war  on  Industry 411-412 

('aiiada,  prewnr  and  postwar  estlmat^^t  and  per  cent  ctianf^ 424 

Ruropean  countries,   prewar  and  postwar  estimates  and  per  cent 

chanfie 424 

exports  statistics 691,710 

Imports  srntistlcs 682,716 

lymphantritis,  symptoms,  occorrence  nnd  mortality "Jit 

mal  de  Caderas,  symptoms,  occurrence  and  mortalily 72-73 

New  Zealand,  prewar  and  postwar  estimates  and  per  cent  cbange. 424 

number — 

nnd  value  on  farms,  1867-1920 653 

iind  value  on  farms  by  States,  1»10. 1019 654 

.     _       .  .  .  _        .  _____  gj.^ 

.  644-648 


Percheron  stock  in  France,  effect  of  war  and  outlook 408-^'9 

prewar  nnd  postwar  estimates  and  per  cent  chan^  in  United  States,      4'_>4 

prices  at  principal  marliets 655-656 

stutistics 653-657,  678-679 

surra,  nature.  occurret)ce  nnd  fatality 77 

team  use,  vnriatlons  in  numbers  of  horses  in  team 491—192 

IIOTISTON,  n.  F.,  rtT»)rt  as  Secretary  of  Agriculture.  1019 ft-60 

Hi'NTKR.  W.  I).,  article  on  "  The  flght  against  the  pink  boltworm  in  the 

L'nlted  States  " 355-368 

Tlysiene.  study  In  country  schools,  rec|ulren>ent8 295 

Idaho,  cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address 
of    inspector 286 

Illiimii,  cattle.  Federal  inspection  for  tuberculosis,  numljer,  and  address 
of    lnspecti)r 286 

llllteriitps,  percentage  In  rural  districts 280 

Imports — 

Agrlcitlturol  products,  statistics .,.170,  ."WM,  595.  601,  613, 

6:il>.  637.  639,  641,  642.  643,  682,  690,  698-700,  702-704.  706-707,  716-721 

cattle.  1SSI3-1019 057 

duties  on  tobncci.,  history 169-171,   172,  173 

farm   products,   selected   list,   18.=)2-1919 702-704 

foodstuffs,  lOL-J-lOW 736 

horses.    1898-1919 ftW 

sheep.    1893-1919 070 

India— 

farm  animals,  numbers  and  klmlw,  1900-1917 645 

rubber— 


.-., |64S 

C_H)O^IC 


Index.  773 

Indiana,  cattle,  Tederal  Inspection  \>j,  for  tubercnlosls,  nntnber,  and  ad- 

rtrosB  of  ln^)ector 286 

Imligo,    imports   statiBtlcs— 687,fi89 

Tiiaects.  Injnriea  to  furs,  control— 4S1 

Iii8|>ectlon — 

certlflcatee,    samples .__ 828-330 

cotton  fields,  Texas,  for  pink  bollworin 362,367 

farm  produce — 

kinds  and  quantity  inspected,  1918-1919 323-324 

why  it  pays,  article  by  H.  E.  Kramer  and  O.  B,  Piste 319-334 

Federal,  of  fann  produce,  results  of  two  years'  work 331-332 

freight  and  baKgiifie,  Mexican  border  ports 359 

fruits   and   veRetables 44 

markets,  location,  by  States 333-334 

produce — 

practical    suggestloDs 322-323 

relation  to  deception  decrease 328-330 

Texas  cotton  fields,  1918  and  1919,  results 364-367 

Inspector — 

farm  produce,  description,  and  nature  and  method  of  worli 324-328 

Federal,  for  farm  produce,  need  and  value  of  certificate 320-321 

ItiKpectors,  Federal,  (or  tuberculosis  in  live  stock,  list  and  location 286-287 

Internal  revenue — 

receipts  from  tobacco.. 17Z-17S 

taxes  on  tobacco  products  and  manufacturing 171-'172,173 

Interstate    roads.    Increase 54 

Iowa,  cattle.  Federal  Inspection  for  tnberculosis,  number,  and  address 
of   inspector 


.  237,238 


farra  animals,  numbers  and  kinds,  1881-1914 ©45 

live  stock — 

prewar  and  postwar  estimates  and  per  cent  change 423-424 

situation,  effect  of  war,  and  outlook 414r-416 

Ivory,  vegetable.  Import  statistics CS^t 

Jnpan,  farm  animals,  numlwrs  and  kinds,  1910-1916 645-643 

.Tnbbinp,  prices  and  lots,  meaning  of  term 98-KK 

.Tute,  import  statistics 684,703,719 

JuvB,  OscAB  A.,  article  on  "  The  horsepower  problem  on  the  farm  " 485-494 

Kansas — 

cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address  of  in- 
spector  286 

City  market  station,  lines  of  work 96,107 

Kentucky — 

cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address  of 

Inspector 286 

tobacco  producUon  rank,  1869-1JH8 153 

KiEBNAN,  J.  A.,  and  L.  B.  Ebnest,  article  on  "The  toll  of  tuberculosis 

In    ilve   stock" 277-288 

K^APP,  BBAnpoBD,  article  on  "Marketing  end  purchasing  demonstrations 

■       " 205-222 

B.  PiSKE,  article  on  "Why  produce  inspection 
319-334 

I.iiiiellng,  seed,  agreement  of  seedsmen 344-345 

Liihels,  seed,  Information  important  to  farmer 344 

I,!ibor— 

employed  In  tobacco  manufacturing 175 

farm- 
hiring    meth<Mis 740 

Income,  1910-1918 - 740 

wages  for  men  on  farms,  by  classes  and  States.  1910-1919 738-739 

utilization  in  wheat  growing  and  harvesting 133,138,143-146,148-150 

Irfibor-saving  devices,  electric  light  and  power  in  the  farm  lioi^ie,, — ^-^,  ^8-^M 
Laguua  Project  road,  California,  value  to  residents,  note '185 
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Lam  be — 

farm  prices  1&10-1919 

Improvement  by  use  o(  purebred  dres 

agrlciUtural,  by  countries- 


economies,  project  oC  Purm  Management  OlHce 

term,  problems.  Increased  area,  settlement,  and  tenaoc?.. 

high  prices  obstacle  to  fann  ownership 

s«^ttlement.  Importance  of  advice  to  iDtendlng  settlers 

utilization,  study.  Importance 

I^nds,  plow,  value,  by  States,  J917-l»a0_. 


Yearbook,  autborlzation  for  prlntlug  and  binding 


idaOtm 07 

169 


legislation.  Federal,  recommendations  of  Secretary 57-68 

I -CEumes.  bacteria,  nltroeen-beartug 115-116 

Leni6n» — 

Eureka  nnd  Lisbon  varieties,  fmlt  variations 2R5-258 

Imports,  BtatlsticH 6«6,7iM 

ehlpmrata  from  California.  1918-19.  and  value 249 

Lettuce,  acreage  and  production,  1917,  1918 621 

Licorice  root,  Imports  statistics 687,699,703 

Light,  electric.  In  tlie  farm  home  (aud  electric  power),  article  by  A.  M. 

Daniels 223-2:W 

Lighting,  electric,  for  farm  home,  cou  a  I  derations,  wiring,  etc 228-;i34 

Lights,  eJeclrlc,  location  In  farm  home 2:10-232 

agricultural — 

dimpositlon,  grinding  or  burning ^ 3^ 

value,  and  use  Increase 335-336 

burning  or  grinding,  methods,  value  comparisons,  etc 339-340 

cmshers  and  pulverizers,  for  farm  use,  capacity,  cost,  etc__ : —  339-840 

borne  production  by  farmers,  article  by  C.  C  Fletcher 335-341 

pro<luction.    use,    and    value,     i-esi'lutions    of    exiH-rimeut    station 

workei-s -. 340-311 

purchasing  v».  home  production,  comparisons,  studies,  and  cost 336-340 

Limekiln,  home  use.  description,  and  conipai'ison  with  lime  crusher 339 

Limestone,  grinding,  use  of  private  or  community  power,  suggestions 337 

Lint,  cotton,  pr.Mlui-tlon  statistics,  1010-1019 „-      591 

Liquors,  alcoholic — 

exports  statistics 695 

Imiwrts  stutlstlcs 687. 699 

Lister,  use  In  wjieat  growing 132 

Live  stock — 

Argentina,  prewar  and  postwar  estimates  and  per  cent  change 423 

assocliLiions.  list,  with  oHiciais - - 502-.10S 

Australia,  i)rewar  and  postwar  estimates  and  per  cent  change 423-424 

Canudu.  prewar  and  iwstwar  estimates  and  per  cent  cliange 423— 124 

conditions  iu  Europe,  article  hv  Tunier  Wriglit  and  Coorge  A.  Bell-  407-424 

conference  at  St.  Paul  July.  1919 393-8&* 

decllae  in  Europe  on  account  of  war 8 

drought  relief — 

committee,  appointment  and  personnel 391 

work  in  1919.  article  by  George  M.  Rommel 391-405 

estimates  for  15  countries,  prewar  iind  postwar 423—424 

exhibitions  In  Uruguay,  practices  and  prices 375 

foreign  markets.  South  Amerlciin  conditions 369-380 

grading  up,  principles 348 


le  stock— Continued, 
improvement —  ^■■*- 

by  uee  of  purebred  elres,  examples 851-352 

financial  benefits 352-363 

beredlty  principles,  article  by  D.  K.  Burcb 347-354 

industry  In  European  countries,  eflect  of  war,  outloolc,  etc, 407-424 

lns|>ectora  for  tuberculosis,  list  and  location 2S6-287 

losses  from  tuberculosis,  preventive  measurea 282-284 

marketings.  1900-1919 679 

markets,  Peileral  supervision,  article  by  Louis  D.  Hall 239-248 

movements  from  northwest  drought  area 399-403 

New  Zealand,  prewar  and  postwar  estimates  and  per  cent  change.  423-421 

numbers  and  kinds,  by  countries 644-648 

offices  in  drouf;ht  emergency,  various  cities 394,390 

prewar  and  poatwar  estimates  and  per  cent  changi' 423-424 

products,  selling  time,  by  months  and  by  States 732 

purebred — 

revival  of  Interest  In  European  countries 408, 411, 417--418, 420-121 

selling!  to  Soutb  America,  article  by  David  Harrell  and  H.  P. 

Morgan 369-380 

reporting  service,  eniargement.  Importance 41, 42-43 


selling  time,  by  months  and  by  States 732 

shipments,  emergency  rates  for  drought  sufferers 396,403 

show.  Palermo,  Argentina,  Importance,  etc 373,379 

standards,  development  by  Markets  Bureau 247 

shitlstliN 644-681,682.700,710.716 

statistics,  numbers  and  exports 14,  614-681 

toll  of  tuberculosis,  article  by  J.  A.  Kiernan  and  I.  B.  Ernest—  277-288 
trade- 
development  with  South  America,  advantages  and  conditions.  369-380 

through  market  centers., 239-240 

valne  on  farms  by   States,  1914-1918 678 

values,  1910-191B 17 

See  also   Asses;   Cattle;   Calves;   tioats;   H<^s;   Morses;   Liimbs; 
Mules;  Pigs;  Sheep. 

Loading,  car-lot  produce,  method  and  suggestions 322,823,324,325,326 

LoulBinnfl— 

cnne-sugar  production,  1911-1919 628 

cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address  of 

insiiector 286 

molasses  production,  1911-1818 028 

Lumber — 

»x    irts  statistics eat,  700. 705.  715 

imiwrts   statistics 686,700,700,721 

Lung  pliigue,  bovine,  eradication 7.76 

Luxemhurft.  farm  animals,  numbers  and  kinds,  1917,  1913 646 

L.vmpliuiigltls.  symptoms  and  occurrence.    .-   _     72-73 

Lynx- 

Ciinnda,  trapping  directions 4G4-4W 

skins,  ca.jing  directions __- 465 

farm,  purchasing,  advantages  of  cooperative  associations... 382,384 

tri>ncbing,  description,  operation,  and  use 79-83 

Maine,  cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address 
of  Inspector 1 286 

Mai  de  Caderas.  symptoms,  occurrence  and  fatality 72-73 

Manila  hemp,   Imports  statistics 0K4.703,719 

Maple  products — 

production,  by  States,  1909,  1917-1919 6.'l5-636 

yield  per  tree,  by  States 635-636 

Maples,  sugar,  trees  tapped  and  yield  of  sugar  and  sirup  per  tree,  by 

Stiiti'S 635-636 

Market- 
centers,  live-Ktock  trade,  development  and  location..   240,243 

news,  scope  and  circulation 94-S)3.  BT,  100,  111-112 
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Market— Con  (I nue<].  Pwe- 

station,  man  for  work,  character 95,114 

stations — 

object  and  oae,  article  by  O,  B.  FIske 94-114 

sources  of  Information  for  prodncers  and  dealers 113-114 

stocks  and  snrplus  products,  eBtltnates 40,44 

Marketing — 

cooperative,  conditions  reqnirlng  demonstration  work 208-209 

demonst  rations — 

and  purciiasing.  In  tbe  South,  article  by  Bradford  Kna[^ 20^-222 

relation  of  county  agent,  discussion 206-208 

^gs,  time  and  methods ai6-31T 

farm  products,  problems 43-15 

Markets — 
Bureau — 

activities 66 

branch  offlecs  in  various  cities,  lines  of  work i&-9l 

coi^>erntion  In  Uve-aloi-k  drouRht  relief 391-392 

live-stock  staff  for  market  Inspection,  work  and  service 243-247 

work  in  Fecieml  supen-lslon  of  Hve-stocb  markets 242-:!48 

Information,  sources  for  producers  and  dealers 113-114 

inspection,  location,  by  StatPS _._ 333-3:M 

llve-«fock — 

Federal  supen.ls1on,  article  by  lA>ul9  D.  Hall 239-248 

horses  and  mules  received  1900-1919— 656 

quotation!!,  explanation  and  use 08-102 

reports — ■ 

directions   for   use 104-107 

preservluft  and  flllnj; 112-113 

terms,  abbreviations,  and  phrases,  meaning 98,102-104 

Marl,  occurreiK-e.  grades,  ami  utilization  for  fertilizer 336-337 

Maryland,  cattle.  Federal  Inspection  for  tuberculosis,  number,  and  addre:ss 

of   Inspector 286 

Miisvach'usetts,  cattle.  Federal  inspection  for  tuberculosis,  number,  and 

address  of  inspector 286 

Meat— 

animals,  prices,  index  numbers,  1910-1919 T43 

Commission,  appointment  and  work 241-248 

foriHiasts  for  1919 11 

inspection,  Federal,  estabilshments,  condemnations  of  animals,  etc.  (179-081 

Internotlonnl  trade  b.v  conntries,  1911-1918 049-852 

packers,  Chicagu,  contrid  of  trade,  disinission 340-341 

pnxluction.  Imports,  exports,  and  consumption,  1910-IOIf^ 742-744 

statistics,  exports  and  Imports,  1910-1018 742-744 

trade,  international,  live  stock  of  15  countries  coucerui'd 423 

Meats— 

consumption,  by  sections,  esports  and  Imports,  1004-1D19 744 

cured  and  froz<Ti — 

demand  in  Belgium- — 412 

demand  in  France .    410 

exports    statistics OUl,  602, 70C,  701,710.711 

Imports  statistics C83 

statistics — 

exports,  imiwrts,  etc.,  1910-1918 742.744 

produHlon  and  i-xiwrts,  1910-1910 12,14,16 

See  also  Beef;  I'ork. 
MeiiIw  J.   M.,   urtiele  on   "  Thi'  farmers'   purchase- power,   l»ow   organ- 
ized"  --- 381-390 

Mexico — 

border  ports,  pink  Iwl^worm  quarantine  measure 359 

farm  nnimnls,  nuniliTa  iiiiil  kinds,  1902 04^ 

pink  bollworm  discovery 357-3.'i9 

Mice,  trapping  methods 434 

Michigan- 
cattle,    Federal    Inspection    for   tuberculosis,    number,    and    address 

of  Inspector 286 

livestock  movement  from  tirougbt  area  In  Northwest 400,401 


Milk— 

condensed —  P"«». 

iletuand  In  BelKlum  .. 412 

ileiiiand  In  Italy 410 

use  In  Pranre.  note 410 

exports  statistics (iOl 

forecasts  for  1919 !. 31 

Hllklng.  electrical,  note 225 

MlDk  skins,  caslnK  tllrtH'tions 461.477 

Minks,  trapping  directions 461 

Minneapolis,  market  station.  lines  of  work 96 

Minnesota — 

cattle.  Federal  Inspe^-tton  for  tubercutotils,  number,  and  address  of 

Inspector 2S6 

live-stock  movement  from  drongbt  area  In  Northwest 398,400.401 

Mississippi — 

cuttle,  Fedeml  Inspection  for  tuberculosis,  number,  and  aildresa  of 

Inspector 280 

marketing,  cooperative,  work  and  results 210-214 

Missouri,  cattle,  Peileral  Inspettlou  for  tuberculosis,  nnmber.  and  address 

of    inspector. 286 

Mohair,  marketing,  cooperative  work 220 

MOHLEB,  John  E.,  article  od  "  Progress  In  eradicating  contagious  animal 

diseases  " 69-78 

Molasses — 

exports  statistics 696.699 

Imports  staHsticB 6ft9,69ft,703 

production  In  l^^nlsluna,  1911-1918 628 

Mole- 
skins, drying— 474,477 

traps,   description    and    t:se 471-474 

Holes,  trapping  dtrecttons-,- 472-474 

Montiina — 

Bitterroot-Blghole  road,  value  lo  settlers,  historical  notes,  etc 182-183, 

185-18C 
cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address  of 

Inspector 286 

drouKht  conditions,  1919 396-.'(!)9 

sheep  movement  to  Minnesota  to  avoid  drongbt 393 

MoBGAN.  H.  P.,  and  David  Harrell,  article  on  "  Selling  jmrebred  stwk  to 

Sonlh  America  " ' S6&-380 

Mollis,  injuries  to  furs,  and  control 481 

Motor — 

electrical  portable  ntlllty,  description  mid  us<'h  In  the  home 225-227 

trucks,  hauls,  farm  to  shipping  points.  1006-1918 740 

vehicles.  Increase  in  tniffie  and  road  needs 53-54 

eijMirts.  189.T-1919 637 

exports  stiitiatics : _.      691 

number — 

and  value  un  farms,  1807-1920 653 

and  value  on  farms,  by  States,  1910.  1919 054 

received  at  live-stock  markets,  1900-1919  (with  horses) 656 

numbers,  l>y  countries 041-Gi?< 

prices  lit  St.  Ix)Ul3,  1900-1919 _      655 

statistics 6."i.(-657, 679 

Muskrnt.  skins,  casing  directions 47.5,479 

Musk  ruts — 

dlstrlhutlon  and   habits __  4.')2, 474-475 

trapping    directions 475 

National  Forests.     See  Forests,  National. 

Naval  stores- 
exports  statistics 

imports  statistics- 
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Pw*. 
Nebraska,  cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address 

of   iiiapector 280 

Xeiherlanda — 

[arm  animals,  numbers  and  klads,  1890-1919 646 

live  stock,  prewar  and  postwar  estimates  and  per  cent  change 423-424 

live-stock  .industry,  conditions 416-118 

Nevada,  cattle.  Federal  inepectlon  for  tuberculosis,  number,  and  address 

iif   inspector 286 

New  England  States,  crop  yleida,  gains  per  cent  since  1S76 23 

New  Hampsbire.  ciiltte.  Federal  inspection  for  tuberculosis,  nunilier,  and 

address  of  inspector 286 

New   Jersey,   cattle.   Federal  Inspection   for  tuberculosis,  number,  and 

address  of  Inapector 286 

New  Mexico,  live-stock  movement  from  drought  area  in  Northwest.  400, 401-403 
New  York- 
cattle,  Federal  inspection  for  tuberculosis,  number,  and  address  of 

inspector _■ 286 

community  drainage  work 70-88 

crop  yields.  Increase  since  1876 2a 

market  station,  lines  of  work ^ 96,101,111 

New  Zealand — 

Rirm  animals,  numbers  and  kinds,  1890-1018 646 

live  stock,  prewar  and  postwar  estimates  and  per  cent  change- 42S-424 

News,  market,  scope  and  circutntlcm 94-95.97,100,111-112 

Nez  Perce  Indians,  retreat  over  route  of  Bitterruut-Blgbole  road,  histori- 
cal notes 185-186 

Niagara  Falls,  nltraie  plant,  production  of  i-.vanamid 119 

Nitrate- 
deposits,  source  of  idlr(«en   fertUlzer 116 

plants.  Alabauiii.  building  and  possible  output 120 

Nllrlde  proce»s,  nitrogen  fixiltlon 118 

Nitrogen— 

atraosplierle— 

fixation.  nietho.t<> 117-120 

for  fertilisers,  article  by  II.  O.  E.  Davis 115-121 

consumption  and  demand 4 121 

shortage  In  United  States 116 

supplies,  sources  In  nature 115-117 

Nimcotlon  wmes,  estjilillslinient  by  Tt'xaa  iiiw,  contt-st  and  results.. 360- 

362,363.368 
North  Carolina — 

cattle.  Federal  inspection  for  tuberculosis,  number,  and  address  of 

Inspector 2^ 

tobacco  prodncilon.  rank.  1899-1918 __  153-154 

North   r>ak(ita.   cattli'.   Federal  Inspection   for  tuberculosis,   number,  and 

address  of  Inspector _ 286 

Norfliern  States,  tobacco  pro<luctlon.  rank.  18.19-1918 153 

Norway- 
farm  animals,  numbers  and  kinds,  1890-1918 --    646 

live  8ti>ck,  prewar  and  postwar  estimates,  and  per  cent  change 423 

Nursery  stock,  imports  statistics 887,699 

Nuts — 

exports   Btatlstios 695, 699 

imports    statistics 687.699.720 

Oats- 
acreage  and  production,  by  countries.  1009-1019- 531-532 

consumption,  total  and  per  capita,  by  countries 565,566 

exports,  1866-1919 S33 

exports  Htatlstics _ 694 

Imports.   1860-1919— -WS 

market,  prices  by  monfli-;.  191.1-1919 .tSS 

marketings,  by  months.  1914-1919 -_      S37 

prices,  by  States  and  by  months. n.16-.'»,<18 

prodni'lton,  by  countries,  1900-1918 .--  5Ki.  566 

statistics,  acrenge.  yield,  prices,  etc 531-.'i39 


Oata— CooOn  ned. 

sappliea,  old  stock,  production  and  quality-. 

trade,   liiteru&tluiia.l 

yield  per  acre,  by  States,  I91&-1S1& 

yields,  dmnges  since  1876 

Ohio— 


tDbacco  production  rank,  iai4-1918_^ 


trade,  IntemationBl— 
Oil  a,  vegetable — 

e^Lports  BtatiBtics 696.65)9,714 

imports  statistics 688,609,720 

Oklnhoma.  cnttle.  Federal  Ineiiection  tor  tuberculous,  number,  and  ad- 
dress of  Inspector 286 

niive  oil,  Imports  statistics 688,703-704,720 

(Hives,  imports  statistics 6S6 

Onions- 
acreage,  yield,  and  production,  1910-1919 621,623 

exports  statistics 697 

growers,  help  by  market  station 118 

imports  staUstics 690,  704 

prices — 

by  months.  1910-191».. 622' 

In  market  season,  1918-1&19 110 

Orhthalrolc  tuberculin  t^t,  reaction  pjmptoms,  etc 284 

Opium,  imports  st^tislics 688,680,703,720 

Opossum,  shins,  casing  directions 470 

Opossums,  trapping  dlrectltms 470 

Orange.  Washington  navel,  (rult  ^■ariatiouB 254^255,260-261 

Oranges — 

exports  statistics-. 
imports  statistics  _ 
prices,  farm  value, 
production  and  value,  Iftl5-19i9__ 

shipments  from  California,  1918-1919,  and  value-... 249 

statistics,  production,  prices,  nod  value 608 

varieUes grown  inCaUfonda,  1918-161S 249 

Orchard  surveys,  value  In  fruit-varlatlon  studies 256-2r)7 

Oregon,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of   inspector 287 

Otter  shins,  casing  directions 463 

Otters,  trapping  directions 462-463 

Ovsi.EY,  Clabence,  Assistant  Secretary,  instructions  on  live-stock  drought 

relief 391-%'»2 


Pacific  area,  wheat-growing  conditions  and  practices 120, 

134, 141. 144,  145. 148,  149 

Pntking-honse  products- 
exports  statistics 691. 698. 701, 710-711 

imports   statlstic-s 683, 690, 71T 

Paint,  da nip-p roofing,  nature  and  application  to  walls 433-487 

Paraguay — 

farm  animals,  numbers  and  kinds,  1877-1915 646 

IJve-stocli    industry,    conditions 874 

Peaches — 

commercial  crop,  production,  estimates,  1017-1910 606 

growers,  benefit  of  market  news  reports 112 

marketing,  cooperative  management  and  profits 21.S 

prices  on  farm 606 

production,  estimates   1809-1919 ...  

statistics,  production  and  price.--,  by  States ^-„ ^ 
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Peanuts —  Pmie, 

acreage,  yield,  production,  prices,  etc 619--620 

exports  statistics Sl^O-esS 


producUoD,  various  countries,  1911-1918 820 

statistics,  acreage,  production,  value,  etc.,  by  States,  1916-1818--.  619-620 

world  crop,  statistics 619-620 

Pears — 

prices  on  farm 608 

pniduetlon,  1918,  leifl 607,603 

statistics,  prodncUoii,  and  prices 607-608 

acreage  and  production,  1009-1018 617,621 

world  crop,  atatlatfcB,  1009-1918 017 

Pecos  Valley,  Texas,  cotton-growing  restrictions 364-367 

Peltries.    See  Furs ;  Skins. 

Pennsylvania — 


tobacco  production,  rank,  1914-1918 154 

Perishables,  market  developmeura,  natural  course 108 

Philadelphia,  market  station  lines  of  work 06,107 

Philippine  Islands — 

farra  animals,  numbers  and  kinds,  1902-1919 ^-      640 

tobacco  crop,  percentage  of  world  crop \TA 

tobacco  shipments  to  and  from  United  States 102-10:* 

Physical  training,  study  In  country  fchools,  requirements 209 

Plcklnt;,  citrns  fruit,  record-kept  trees,  methods 262-201 

PlRB,  improvement  by  use  of  purebred  sires 3i52 

Pink  bollworm.    See  Bollworm,  pink. 

Plant  Industry  Bureau,  citrus  bud  variations,  Investigations 251-261 

Pla'ter,  nse  for  waterprooHng  cellar 440 

Pleuropneumonia,  cattle,  extent  and  eradication 70,76 

Plow- 
lands,  vnlue,  by  Ststes.  1617-1920 741 

team,  number  of  horses  used  in  parts  of  United  States 493 

Kowlne — 

tractor,  relation  to  season  of  year 488 

wheat  seed  heil 128,130,131,133 

Plug  tobacco,  production,  pounds  consumed 1T4 

Population,  rural  ond  agricultural,  by  countries 747-748 

Porcupines,  trapping  methods 454—155 

Pork- 
American,  dU  favor  In  European  countries 410,420 

exports  statistics 682.701,711 

Importation  by  United  Kingdom,  need 420 

Portland,  market  station,  lines  of  work 90 

Porto  Rico— 
shipments — 

from  the  United  States.  1917-1610 709 

to  the  United  States.  1917-1919 709 

tobacco — 

production,  perccntacp  of  world  crop 156 

Phlpments  to  and  from  United  Suites 162-163 

Portnjtnl,  form  nnimiilK.  nuriilicrs  and  kitidK,  l.STO,  VMK 646 

I'list  Office  Act,  provision  (or  forest  roads 180 

I'otnsh.  value  In  crop  yields,  estimates  by  Germany 88 

Potiitr)es— 
ncrencp — 

and  priKluction  1917.  1918 621 

pro<luctlon,  vjilues,  ex|)orls,  eti' 068-579 

exports — ■ 

and  imports,  1911-1913,  1017,  101S_ 576 

statistics 607 

imports  stntlstiii< fi90,703 

(irowers,  help  by  market  station .-.  . 113 

market  reports,  directions  for  u^^e .i..j—.::j^-  V^ir'JSn 


Pota  toes — Con  1 1  n  ueil . 

iu  market  se 
on    fiirni,   bj 
trholcsate,  i 
atatlatlcs.  acreage,  jleld,  values,  esports,  imports,  prltL-s 

stocks,  January   1,  191&-1920 oij-on 

sweet,    See  Sweet  potatoes. 

ivorid  crop,  statistics .'leS-STe 

yield  per  acre,  prices,  etc^  by  States 572,574 

yields     cliaugea   slQce    1876 21,22,28 

Poulto  — 

breeds  recommended  for  farm  flodcs 300-310 

,nmmon  sense  In  Iteeplng,  article  by   Bob  B.   Slocura 307-317 

good  stock,  Importance  In  successful  farm  flocks 308-310 

imiiroyenwnt   by   use   of  pnre-bred    sires 352 

keeping,    studies 307-317 

production    In   191»,   forecast   and   statistics 11,14,28 

prelection   from   wild   animals 452, 4S4 

Power — 

electric,  in  the  farm  home   (and  electric  light),  article  by  A.  M. 

lianielg  _^ 223-238 

horse,  problem  on  the  farm,  article  by  Oscar  A.  Juve 485-41M 

private  or  community,  ntillzntlon  In  grinding  limestone 337 

problem  on  farm,  factors 485 

reltitlon  to  employment  of  buman  laltor 48S-4S0 

Prairie- 

t!i>BS,    trapping   methods 454 

liiiy.  price.    1915-191S 584 

Pmlrle-ilog  trap,  use  for  catching  woItcs.  directions 468-J70 

Prices- 
beets.  1913-1919 626 

butter,  at  principal  markets,  by  months,  1913-1919 661.664 

cattle,  by  months,   1913-1910_ 660-661 

corn,  ]ft66-1619  510-511,514-510 

eggs,  1913-1919 604~CCr. 

farm  crops,  Index  numbers,  monthly  nud  avprsKe,  1910-1919 730 

farmers',  for  principal  articles  bought,  1909-1919 736-738 

hogs,  on  farm  aad  at  market 675-677 

horses  nnd  mules,  at  principal  markets 055-650 

live  stock — 

nt   I'alemio  Exposition,  Argentina,   J919 .  37T-3T3 

by  ages  and   classes,   1914-1920 679 

maple  sugar,  by  months,  1913-1919 036 

market,    movements,    causes 109-110 

oats,  by  States  nnd  by  months 536-538 

quotations   In   ninrket  news  reports,   use 98,102 

rice,  hv  States  nnd  by  months,  1010-1919 562-563 

rye,  by  States  and  by  months,  1910-1919 552-5.^3 

Hhcep.     1910-1019 069-071 

tobacco,   rtnce   1863 154-155 

-vheiit.  by   States,  1S06-1919 _,  520-522, 525-.52G 

wool,  by  months.  1913-1919 672-674 

PrlntinK.    Yearbook,   law   ouTliorlzfttlou 2 

Produe<^ 

Inspt'ctlon — 

comparison  with  trade  insurance .121 

saving  to  War  Department 321 

Prodncti'in  cost,  stuilies.  project  of  Farm  Munagenieiit  Odice,  work 35-30,  IIS 

Prunes,  exports  statistics 701,712 

Pulp,  wood — 

Imports  statistics 056,700,706,721 

International  trade 043 

Purchaslnp — 

a.ssoclation,  limit  of  nftiv[tios__ 


;dOvGoOglC 
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Purchasing— CoQtl  n  ued , 

cooperative—  Page. 

condltlonH  requiring  demonstration  wort 208-209 

possibilities  and  limltationB 382-3S5 

demoDstrations  and   marketing  In  tbe  South,  article  by  Bradford 
Knapp    205-222 


ItaUblts,  trapping,  n»ethijdB__ 


KullroQd  Administration,  cooperation  In  IWe-stock  drought  relief—  382, 396. 404 

Railways,  freight  tonnage.  United  States 745 

Italsins,  Imports  HtatiatifS 686,704 

RjiIh,  trapping,  metliods 453-454 

Recommendations,    Secretary's 30, 39. 43, 45, 69,  57-58 

Rhode  Island,  cattle,  Federal  Inspection  for  tuherculosis,  number,  acd 

address  of  inspector 287 

Rice- 
acreage  and  production,  by  countries,  1909-1918 561-502 

consumption,  total  and  per  capita,  by  countries 665t566 

exports  statistics 696. 699, 702 

Imports  statistiCii _ __   688,689.703-704 

prii-es,  by  States  and  by  months,  1010-1919 562-563 

pi-oduttlon.  by  countries.  1909-1913 565 

statistics,  acreage,  yield,  prices,  etc 561-564 

trade,  international,  1909-1913,  1017,  1918 564 

yield  per  acre,  by  States 662 

Rinderpest,  nature,  occurrence,  and  fatality 76-77 

Road — 

Federal-aid  Act,  passage,  amendment,  and  results 46-50,55,56 

Fourth  of  July  Canyon,  route,  note 185 

projects,  iipprovul,  mileage,  and  cost 49 

Roads — 

Bureau — 

duties  and  authority,  remarks  by  Secretary 52 

new  chief,  remarks  by  Secretary- 48 

substitution  of  Highway  Commlsslun.  discussion 50-54 

damage  b,v  heavy  traffic  during  war 46 

forest,  appropriation  and  progress  of  v 
importance  to  farmers,  administration,  i 
National  Forests- 
article  by  John  L.  Cohbs,  jr 177-188 

funds  available  for  building 180 

State,  Feiieral-aid  funds  participation,  etc 46-50,52 

Rocky  Mountain  area,  w Ilea t-jtro wing  conditions 126 

Rodent  pests,  trapping  for  profit 451-452 

RfHleiits,  trapping  on  farm,  directions 452-456 

Roller,  use  In  wheat  growing 128, 129, 133, 134, 135 

RouuEin  GeobqeM.,  article  on  "Live-stock  drought  relief  work  In  1919",  391— W5 
Rimf-water  disposal,  practices  and  suggestlouK 430-132 

exports  statistics 093,689,705,715 

trade,  international 641,685,699 

Roliitlon,  crops  In  wheat  growing 126,128,130,138,140 

Rubber,  India,  trade.  International 612 

[[uninnia,  farm  animals,  numbers  and  hinds,  1800-1916 646 

Rural — 

population,  statistics 747-748 

IKist  roads,  appropriations,  definition,  and   State  participation 46,48 

survey,  need  of .=iS 

Russia^ 

farm  animals,  numbers  and  kinds,  1913-1914 ilW* 

tobacco  proiluctlon,  percentage  of  world's  crop i.;.^^_ -^_--j_^liB6 


Eye— 

Bcreage  and  production —  ^'b* 

by  countries,  190B-1918 H7-548 

bj  States 550 

con.'iuniptloii,  total  and  per  capita,  by  countries fl(J5-ri67 

exports.   1867-1919 549 

exports   statistics 894 

market,  prices  by  months.  1913-1919 - oSi 

price  iicr  busliel.  hy  States  and  by  months,  1910-1919 5.12-553 

production,  by  countries,  1909-1918 565,567 

stntlBtics,  acreage,  yield,  prices,  etc 547-554 

trade,  international,  1911-1913,  1917.1018 554 

Siijro,  imports  stullsllcs 688,099 

San  Francisco,  market  station,  lines  of  work 96 

Siiiiitiiilon,  bog-cholera  control,  snggestions 200-202 

Scnbles — 

cattle,  eradication  work Tl.  77-78 

sheep,  eradication  work 72.  77-78 

Scents,  uses  In  trapping  anlmala,  preparatlou —  467,468 

Scbool — 


, 291-293 

rural,  building,  equipment  requirements 209-301 

Kch(M)ls — 

country — 

course  of  study,  requirements 293-299 

deficiencies  and  needs 301-303 

improvement  of  pbyslcal  equipment  ubmIs,  distruBiUon 299-301 

reorf^nlzatlon  in  rural  districts,  advantages 808-306 

standards  ot  roorganiziillon 291-2a'( 

Scrap  tobacco,  customs  duties  and  Interna  I- revenue  tax ITO,  172 

Scrub  stock,  elimination  by  use  of  purebred  sires 34»-350 

SiTubs.  comparison  wltb  grade  animals  In  growth  and  quality 351-352 

Secretary.    Sec  Agriculture. 

Seed- 
clover,  acreage,  production,  price,  and  value 58fl-r)SS 

red-clover,  from  aoullicrn  Euri^w.  unsatisfactory  results 34."i 

testing  for  sale  to  farmers 343-344 

timotby,  prices,  farm  and  wholesale 586-588 

Seed'iied— 

preparation  after  broadcast  crops 126-137 

preparation  aftoi;  intertilled  crops 138-141 

reliable,  securinR  cooperation 271 

selccte<l,  uses,  sales,  etc 270-271 

exports  statlKm-s _ ._ eSHi.69!) 

impiirtwl,  labeling  as  to  orlglu __       344 

irriiNirts  statistics i;v9,  609.720 

labeling — 

Hgreemeiit  of  seedsmen 344-34.'i 

fiiilurt-  in  trade _.. 345 

relation  to  asrlculture . ,  343-340 

represi-ntatives  meeting  and  agreement,  1917 344 

vegetiible.  acreiige.  yield,  and  pn>ductlnn,  1917-1919 7:i4 

vitality  and  eermination  test,  label  notice 344 

Seedsman,  duty  to  farmers,  article  by  Kdgar  Brown 343-,346 

Seneca  Power  IMtchlnit  <'o.,  purpose  and  work 80-83 

Separator,  electric,  description 236 

Serbia,  farm  animals,  numbers  and  kinds,  lOtK'i,  1!»]() 646 

Senim.  antl-bog-cbolera.  priMluctlon  anil  administration,  «>st.  1918 202 

Settlers,  need  nf  spei'lal  iidvlce  and  assistance 30 

RcwlnK,  electric  motor,  description 227 

Shauel,  a.  D.,  article  on  "Cooperative  improvement  of  citrus  varle-     -A,-- 
ties" 24^CTB 
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Slieep—  Po-O' 

Argentina,  prewar  and  postwar  estimates  and  per  cent  change 423 

Australia,  prewar  and  postwar  estimates  and  per  ceot  cbange 423 

Canada,  prewar  and  postwar  eetlmates  and  i>er  cent  cbnnge 423 

European   coantrles,  prewar   and   postwar  estimates   and   per  cent 

change  423-424 

France,  effect  of  war  on  Industry 409 

Imports — 

and  exports,  1893-1919 070 

staUstiCs    682 

limitHl  prewar  supply 


marketings,  1900-1819 

I<ew  Zealaod,  prewar  and  postwar  estimates  and  per  ci 
number  and  value,  1867-1920 

numbers,  by  countries.. 


pre\t'ar  and  postwur  estimates  and  per  cent  change  In  United  States. 

prices.  1910-1919 M 

scabies,  eradication  work 72. 

statistics ««8-fl7 

Sheepskins.  Imports  statistics 6S 

Shellac.  Imports  statistics 68 


208-299 

Silk- 
imports  statistics 682.690,702,703,717 

production,  by  countries.  1909-1918 643 

.•^Ires,  purebred,  effect  on  offspring,  and  saving  of  money 349-35;j 

Sirup — 

maple,  production,  bj-  States,  J909,  1917-1919 635-636 

■    production,   hy    States 628,685-636.637 

sorghum,  production,  by    States 637 

Sisal  grass.  Imports  statistics 684,703.719 

Skins—    . 
dressing — 

at  home 480 

for  home  use,  directions 479-481 

exports  statistics 691 

fur,  drying  directions 460, 461,  462, 463, 466. 467. 470.  474. 475, 476, 477-481 

imports  statistics 683,  704,  717-71S 

mink,  casing  directions 461,477 

of  fur  animals,  preparation,  drying  and  casing 477—481 

Reasons    when    prime 482 

skunk,   casing   directions 460 

wildcat,   drying   directions 464 

wolf,    easing    directions 470 

See  alio  Hides. 

Skunks— 

fiHid   habits  beneHclal  to  farmer 451.459 

trapping    directions _ 469-461 

Si-ocuH.  Rob  B.,  article  on  "  Common  sense  In  poultry  keeping" 307-317 

Smith.  C.  B,.  member  of  committee  on  Hve-stock  drought  relief 391 

Smoking  tobacco — 

pounds  consumed  In  manufacture 174 

tax  hy   Internal    revenue 171-172 

Snuff— 

import  duty   and   Internal-revenue   tax 169,171 

production,    incrciisc _ 174-175 

Sodium  cyanide,  source  of  ammonia ._ 119 

Sorghum,  production  for  sirup,  ncreage.   amount   and  vahie 637 

Sorghuuis.  grain — 

acreage,  production,  pricfs.  and  value.  191.5-1910 ...  618-619 

prices,  farms.  im(i-l!nn --.   --- - -  618.619 

South- 
cooperative  organizations  fur  marketing  and  purchasing,   work  of 

county    agciils_   ___ _       208-222 

marketing    and    purchasing    demunstratlnris.    tirtli-le    liy    Hn>dfort1 
Knapp _ 


purciiase  of  purebred  slock  from  United  States,  yalae  of  trade,  etc_  368-<S71 

South  Atlantic  States,  tobacco  growing,  percentage,  1839-1918 153 

South  Carolioa — 

cattle.  Federal  inspection  tor  tuberculosis,  number,  and  address  of 

Inspector 287 

tobacco  production,  rank,  1914-1018 154 

South  Central  States,  tobacco  growing,  percentage,  183&-1918... 153 

South  Dakota,  cattle.  Federal  inspection  for  tobercnlosls,  Duiut>er,  and 

address  of  Inspector 287 

Soy  Deans — 

acreage,  production,  prices,  ami  value,  by  States,  1919,  and  totals, 

1917-1919 6tld 

prices  on  tarni,  1913-1919 616 

seed,  labeling  with  origin 344 

Soyn-benn  oil,  imports  slHti^^tips 688,720 

Spaffobd.  R.  R.,  and  .T.  H.  Abnold.  article  un  "  Farm  practices  in  grow- 
ing   wheat" r 12S-1S0 

Spain,  farm  animals,  numbers  and  kinds,  1891-1916 647 

Sparrows,  English,  trapping  directions 457.461 

Specialists,    marketing    and    purchasing    demonstrations,    purpose,    dis- 
cussion  ^ 206-208 

Spices — 

exports    statistics _ _  G»6, 699 

Imports  statistics 689, 699 

Spokane,  market  station,  lines  of  work . 90 

Spraying,   material  tor,  purchasing,   advantages  of  cooperative  associ- 
ations  382,384 

Squirrels,  ground,  trapping  methods 


St.  Louis,  market  station,  lines  of  work 96,107 

St.  Paul,  live-stock  pmergency  olBce  establishment 394 

Stacks,  thrashing  of  wheat 147-148 

Standardization,    tnrm    products 44 

Standards,  ilve  stork,  development  by  Markets  Bureau 247 

Starch,   exports   statistics .' 690.  690 

States  Relations  Service,  cooperation  in  live-stock  drought  relief 391-392 

Statistics — 

collection  by  Crop  Estimates  Bureau ^ 40 

crops — 

and  live  stock.-  12-16,509-681 

grain 509-567 

other  than  grain .')6S-643 

grain  crops,  acreage,  production,  etc 509-567 

live-stock,  and  live-stock  products 644-681 

Steel  traps,  use  in  trapping  large  animals 458-470,475,476 

Steers,  improvement  by  use  of  purebred  rfres 351-352 

Stock.    See  Live  stock, 

Stocks,  tobacco  of  various  types,  October  1,  1912-1919 164 

Stockyards- 
change  In  market  hours 245 

Chicago,  volume  of  business 239,240-241 

complaints  referred  to  Washington  office,  nature 246 

Improvement  under  Federal  Inspection 246 

Stoves,  electric  portable,  tyi»s  and  uses 235-238 

Strawberries,  acreage  and  producMon,  1917,  1918 621 

•' Stuhbling  in,"  wheat 135-137,138.148 

Sugai^ 
beet— 

production,  by  countries,  1909-1919 631-633 

production,  by  States.  1913-1919 627-628 

Ijrmluctlon.  by  countries.  1910-1919 634-635 

production,  by  States  and  Territories,  1856-J919 625 

fxporis  statistics 696, 690, 702 

imports  statistics 689,699,703-704.720 
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Sngnr— Continued. 

mapl« —  Pag*. 

prices,  by  mwrtbs,  ISlS-1919 636 

production,  by  States,  19t»,  1817-1919 1 6a5-«36 

prices  by  moiitbs,  New  Yoric  market,  1&13-1919 . B2»-630 

production — 

by  countrlfs,  1009-1819 631-634 

by  States  and  Terntoiiea 825-629 

statisUcs,  18o6-1919 e25-fl36 

supply,  total  and  per  capita,  1901-1919 628 

trade,  Intprnatlonal.  1900-1913,  1917,  1918 630 

Summer  fallow,  Hlternation  with  wbeat 130, 132, 1S4 

Surrn,  borse  diaease,  nature,  occurrence  and  fatality 77 

forestry,  need . 34-35 

orcbard.  value  In  frult-varUtlon  studies 256-257 

mral,  need 58 

Sweden — 

fami  aniotalB,  nnmbere  and  kloda.  1890-1918 -. 647 

live  stock,  prewar  and  postwar  estinaates  and  per  cent  cbange 423-^4 

Sweet  potatoes — 

acreage,  production,  Talue,  etc 577-5re 

prices,  ftirm  and  wholesale,  1910-1919 579 

yield,  price,  and  acre  value,  by  States,  1910-1919 578 

Argentina,  prewar  and  postwar  estimates  and  per  cent  cbange 423 

Australia,  prewar  and  postwar  estimates  and  per  cent  change 423 

Canada,  prewar  and  postwar  estimates  and  per  cent  cbange 423 

European  countries,  prewar  end  postwar  estimates    and    per    cent 

cbange 423-424 

New  Zealand,  prewar  and  postwar  estimates  and  per  cent  change. 423 

numbers,  by  countries r 644-648 

prewar  and  postwar  estimates  and  per  cent  change  in  United  States__      428 

Uruguay  industry,  oooditloos 375-376 

See  also  Hogs. 

Switclies,  electric,  iocatkm  aod  type  for  farm  bome 230-233 

Switzerland — 

clieese  Industry,  effect  of  war 413 

farm  animals,  numbers  and  kinds,  1901-1918 047 


prewar  and  postwar  estimates,  and  per  cent  change— 


altiutlon  aod  outlook 413-414 

Tallow,  imports  statistics 684 

Tanning — 

liquor  for  ftnr  skins 479 

materials,  imports  statistics 685, 680 

Taxes,  internal  revenue,  tobacco  products  and  manufacturing 171-172, 173 

Taylor — 

Alonzo  Enolebebt — 
artiele  od — 

"  Influence  of  depreciation  of  exchange  on  agricultural  pro- 
duction " 189-196 

"Prewar  crop  estimates  In  Oermany  " 61-68 

Dr.  H.  C,  aKiolntnieot  as  Chief  of  Oin<<e  of  Fiirra  Management 37-38 

Tea — 

imports  statistics _ 688, 699, 708, 721 

prices  on  New  York  market.  1913-1919,  by  months 638 

trade,  international _ 637 

Tenancy,  farm,  iea^ng  methods,  need  of  improvement 30-32 

Tennessee,  cattle,  Federal  inspection  for  tuberculosis,  number,  and  ad- 
dress of  inspector 287 

Test,  tuberculin,  iniiMrtance  In  control  of  tuberculosis  in  live  stock 282-288 

Testing- 
seed,  (or  sale  to  fenners 848-244 

tuberculin,  metboda 284 


Goo»^lc 
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Texas — 

cattle—  ^"W- 
Federal  Inspection  for  tuberculosis,  nnmber,  and  address  of  In- 
spector         287 

movement  to  Southeast  in  1917,  1918,  results 401 

drouebt  conditions,  1917-18,  and  revival 397,401-402 

live-stock  movement  from  drought  urea  in  Northwest 400.401-^03 

marlcetlng,  cooperative  wort  of  county  agents,  and  results 217-220 


control  work,  nietbods 362,367-368 

lntro<luctlon   3o9,360 

parcbaslng,  cooperative  work  of  county  agents,  and  results 220-221 

Trinity  Buy  section  cot  ton -growing  restrictions 363-364 

western,  pink  bollworm  infestation  discovery,  1818 364-365 

wheat  growing  In  cotton  region,  note 124 

tnirashlng,  wheat,  mettiods 164-148 

Ticks,  cattle,  suppression,  chart 74 

Tile,  drainage — 

community  construction,  article  by  Jolm  It.  Haswell 70-83 

See  also  Drainage. 

Timber,  exports  statistics 694.705,715 

Timothy  seed,  prices,  farm  and  wholesale 586-588 

Tobacco — 

acreage,  1849-1819 596,  507 

acreage  In  1863-1918 157 

as  world  crop 156 

colonial  history 151-15' 

consumption — 

analysis  of  facts 165-168 

percentage  of  crop — 168 

crop — 

census  reports,  1839-1908 152 

Increase  In  value,  since  1618 155 

domestic,   exports _ 158-160 

exikortB — 


countries  to  which  consigned,  and  world's  trade 158-160 

statistics   697,689,701,714 

growing,  changes  In  groups  of  States 153-154 

Import  duties,  history . 160-171.172.173 

and    exports 601 

statistics 688, 689, 721 

1789-1918,  world's  trade,  etc 160-162 

Industry,  origin  and  growth 151-168 

leaf,  supply  and  distribution  in  United  States,  1918 164 

ina  nu  f actu  red — 

exports .    159 

import  duties  and  Internal  revenue  rale;!-  .  .  -     _.     __   170,171 

1  nn  1 1  u  tactu  rl  ng — 

iind  dealing,  intern  a  I- revenue  taxes - 171,172 

industry,  magnitude,  capital,  labor,  etc 173-175 

pounds  usetl  annually,  1780,  1838-1818 166-167 

prices — 

1913-1919 600 

since   1863 154-155 

production— 

per  capita 154 

values,  exports,  Imports,  etc 590-601 

statistics,  acreage,  production,  yield,  prices,  value,  etc 596-801 

stocks,  annual  carryover 163-164 

three  centuries  of.  article  by  George  K.  Holmes l.'il-17r> 

trade  with  Philippine  Islands  and  Porto  Rico 162-lftl 
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Tobacco — Continued.  Pm«- 

value  o(  crop,  per  acre 155-1156 

world — 

cropB,    statistics 596-Wl 

imports  of,  percentages 161-1«2 

yield  per  acre — 

and  relation  to  population 157-158 

1910-1911*,  by  States 598 

Tomatoes — 
acreage- 


and  production,  1917.  1918-. 


.     yield  and  production  by  States,  1917-1919 623-624 

growers,  lielp  by  market  statloo 113 

price  per  bushel,  by   months,  1912-1919_- 


stntlstics,  acreage,  yield,  prices,  etc,  1917-1919 62S-625 

Tonnage,  railway  freight.  1915-1918 745 

Tractor,  adaptation  for  plowing  to  season  of  year — , 488 

Tractors,  farm.  In  United  States,  statistics 745-746 

Trade,  foreign— 


a (n-i cultural  products,  1852^1919— 
forest  products.   1852-1919.- 


Trapping,  farm,  article  by  Ned  Dearborn.. 
Trails — 

setting  for  foxes,  directions.. 


'■'rlnlty  Bay  section,  Tes.,  cotton-growing  restrictions 363-364 

■i.-c"--  eroi>a,  acreage  and  production,  1917,  1618 621-625 

Tuberculin  test — 

importance  In  control  of  tuberculosis  In  live  stocit 282-288 

metliods 284 

Tuberculosis — 

bovine,  eradication  in  District  of  Columbia 73 

eradication,  cooperative  worlt,  chart 74,78 

Eradication  Division,  purpose  and  work 278-288 

live  stock — 

control,    economic    importance 280-281 

control    work 278-288 

loss,  article  by  J.  A.  Kiernan  and  I..  B.  Krnest 277-288 

Turkey,  farm  animals,  numbers  and  kinds,  1905-1913 647 

Turlteys.  prices.   I91.'>-1920 668 

Turnips,  prices  by  months,  1912-1919 625 

Turiientlne — 

exports  statistics 683,  «!)9,  705,  715 

trade.  International 642,685,600 

Twist  tobacco,  production  Increase 175 

Union  of  Soutii  Africa,  farm  animals,  numbers  and  kinds,  1904-1916 647 

United  Kingdom- 
crop  yields,  comparison  with  United  States 24,  25 

farm  animals,  numbers  and  kinds,  1910-1918 647 

live  stock,  prewar  and  postwar,  and  per  cent  change 423-424 

live-stock  conditions,  elTect  of  war,  etc 418-421 

Uruguay— 

animals,  numbers  and  kinds,  1860-1916 

.  874-376 


Vacuum  cleaner,  electric,  types  and  value  in  borne.. 

Vanilla  beans,  Imports  statistics 

Vegetables —  , 

I'xports    statistics 

imports  statistics 

inspection  by  department  agents 


Ve)?etiil)les — Continued,  P«w. 

seeds,  acreage,  yield  and  prodatrtlon,  1917-1919 734 

statlHtl(-s.  priKluction  In  1910-1919 13 

S<3C  altio  AHparugiiR;  Beans;  Beets;  Cuhbege;  Cauliflower;  Celery; 
Cucumbers;  Lettuce;  Peas;  Potatoes;  Sweet  Potatoes;  Tomatoes. 
Vermont,  cattle.  Federal   inspectton  for  tuberculosis,  number,  unci  ad- 
dress of  Inspector 287 

Virslnla— 

cattle.  Federal  inspection  for  tuberculoels,  number,  and  address  of 

Inspector 287 

tobacco   prmluction,   rank,   183&-191S 153-154 

ViKfltlonal  E-lucatlon  Act,  objects 57 

Volunteer  cotton,  Inspection  work  In  pink  tiollworm  control 363-364.365 


tobucco  manufacturlDS 


Wagons,  houls,  farm  to  atilpping  points.  1906-1918 746 

Wall,  Joh.n  C,  defense  of  Texas  pink  botlwonn  law 361 

Walnuts,    imports   statlsUcs 688,704.720 

Warehouse — 

Act.  Object  and  results 56 

expenses,  elimination  by  purcbasing  associations 382 

Warren  County  DitchlnR  Co..  New  York,  purpose  and  work__.  88-8.'i 

Waehen,  Geobqe  M.,  article  on  "  Securing  a  dry  cellar  " 425—149 

Washing  machine,  description  and  value  in  the  home 236,238 

Washington,  catlle.  Federal  Inspection  for  tnberculoaiK,  number,  and  ad- 

drass  o.  Inspector 287 

Water  power.  National  Forests,  permits  and  revenue,  1915-1819 750 

Watermelons — 

acreiisre  and  production,  1917,  1918 621 

marketing,  cooperative  management,  and  profits 21T 

Wa  torprc>oang — 

cellar,  methods  and  directions 487-449 

integral  system,  use  In  cellars 438-446 

membrane  system,  use  in  cellara 447-549 

Wax,  vegetable.  Imports  statistics -  690-699 

Weasel,  skins,  casing,  dlrectlona 482 

Weasels,    trapping  directions 461-462 

Weedcr,  use  In  wheat  growing 130,131 

Wepks  forestry  law,  land  acquisition  under 34 

West  Virginia,  cattle,  Federal  Inspection  for  tuberculosis,  number,  and  ad- 

drpMS    of    Inspector 287 

Wheat- 
abandoned    acreage,    1902-1919 527 

acreage— 

and  estimated  yield,  1919 10 

liroductlon  and  farm  value,  by  States 524-526 

production  and  yield,  by  cimntrles.  19(I1>-101» 517-519 

area  In  United  States,  map 124 

areas,  climate,  and  dllTerlng  practices 126 

consumption,  total,  and  per  capita,  by  countries 565.567 

drilling— 

and    broadcasting ■ 141-143 

Info  stubble  and  standing  corn 12H.  135-137.  138-139,148 

exports,   1849-1919 520 

exports    statistics - —  091,702,713 

Fnince,  Qovernment  price,  subsidy,  etc- 190 

Germany,  cost  of  imports — —       191 

growing,  farm  practices 123-150 

harvesting,    methods 143-146 

Imports   statistics 686 

market  price  per  bushel  by  months,  1913-1919 52S 

marketing,    by   months,    1914-1919 • 527 

price,  relation  of  foreign  exporters 191 

prices,  bv  States,  1806-1919 520-522,625-526 

production,   by   countries,   1909-1918 „— 665,567 
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Wheat — Con  tinned.  P«m. 

seed  lied,  preparation  after  other  crops 126-141 

spritifc.  zones  and  conditions _  124-126 

statistics,  acreage,  yield,  prices,  etc 517-530 

supplies,  old  stock,  production  and  quality 525 

thrashing,    methods . - _ 146-14S 

trade.  International 517 

war-time  prices,  ijy  countries,  1913-1918 , 734 

winter,  zones  and  conditions 124-126 

yield  and  (arm  price,  1866-1019 520^23 


Wildcats,  trapping  dlrecUons 463-464 

WiLUAUsoN,  J.  D.,  defense  of  Texas  pink  bollworm  law 362 

Wiring  plant,  electric,  for  farm  bpme,  requirements  and  suggesllona 228-235 

Wisconsin — 

cattle.  Federal  inspection  for  tuberculosis,  number,  and  address  of  in- 
spector       287 

live-stock  movement  from  drought  area  in  Northwest 400^401 

tobacco  production  rank,  1B14-1918 154 

Wolves,  trapping  directions 468-470 

Wood- 
exports    statistics —  683,700,705.715 

Imports   statistics 685.700,706,721 

pulp,  trade,  international.  1900-1918 64^ 

Woodchucks,  trapping  methods 454 

Woodlands,  farm,  importance  and  value 33 

Wool— 

exports    statistics — 691.600 

imports  statistics 682,680,702-703,717 

marketing,   profits,   etc 219-220 

prices,  by  months,  1913-1010 672-674 

production,    1900-1919 14 

production  and  number  and  weight  of  fleeces,  1918,  1010,  by  Statea__      672 

statistics 672-675 

trade,  international,  by  countries,  1900-1912.  1917,  1918 67.'> 

Wrapper  tobacco.  Import  duty 169 

WmoHT,  TuBNEB,  and  Oeobqb  A.  Bell,  article  on  "Live  stock  conditions 

in    Europe  " —  407-124 

Wyoming — 

I'attle,  Federal  Inspection  for  tuberculosis,  number,  and  address  of  in- 

si>ector 287 

drouBht  conditions,  1010 398 


D.qit.zeaOvGoOt^lc 


D.qil.zM0lGoOl^lC 


D.qil.zM0lGoOl^lC 


D.qil.zM0lGoOl^lC 


saoiGoOi^lc 


RX  DOl  723   IMM 


r 


.Google 


D.qil.zM0lGoOl^lC 


